4 


PARK CR 


aN 
ae. 
& 


À 


GENERAL SYSTEM 


a 19 
CHEMICAL KNOWLEDGE, 
&c, &e. 


“ i “wax 
Set 
ies 


AND ITS 


APPLICATION 


TO THE 


PHENOMENA OF NATURE AND ART. 


BY A. F. FOURCROY, 


Of the National Institute of France, Counsellor of State, Professor 
of Chemistry at various Public Establishments, Member 
of many Academies, &c. 


IN ELEVEN VOLUMES. 
TOGETHER WITH A SET OF SYNOPTIC TABLES IN LARGE FOLIO. 


a OE LE wore 


TRANSLATED FROM THE ORIGINAL FRENCH, 


BY WILLIAM NICHOLSON, 


VOL. VI. 


LONDON ; 


PRINTED FOR CADELL AND DAVIES, STRAND ; LONGMAN. 
AND REES, G. AND J. ROBINSON, AND J. WALKER, 
PATERNOSTER-ROW ; VERNOR AND HOOD, POULTRY ; 
CLARKE AND SONS, PORTUGAL-STREET; CUTHELL 
AND MARTIN, AND OGILVY AND SON, HOLBORN 5 
AND 8S. BAGSTER, STRAND, : 


1804. 
JV, Flint, Printer, Old Bailey, 


HISTORLOAL 
MEDICAL 


er ate 


TABLE OF CONTENTS 


SEVENTH VOLUME, 


SEVENTH SECTION. 
Of the Vegetable Organic Compounds. 


Page. 
Introdudion cree bata. eee sice onkacs 1 
Firft Order of Faéts relative to the Vegetable 
Compounds, 

Art. I. Of the external Stru@ure of 
Vegetables - - - ve» - wiienla © hab vat | Sd 

Art. IL Of the internal Strudcture Ca 
Vegetables +--....sercemmee 20 

Art. IL Ofthe Phenomena of Vegetable 
Life CEN te oS Bae as ble he Sh wale 31 

Ant. IV. Of the Us of Pedciablés À in 
Nature cnsveuvresess ss se sustous ee 40 


Second Order of Faéts relative to the Vegetable 
Compounds. 
Arr. I. Of the Labours and Difcoveries re- 
lative to the Chemical Nature of 


Vegetables ..c-eenses-s-cesoosevee 46 
Art. II. Of the different Methods of 
Vepetable Analy fis nccpewenenseps 56 


ART, III. Of the general Refults of the 
different Analyfes seermsa-r000- 66 
ART, 


ie ae TABLE OF CONTENTS. 


Page. 
Art. IV. Of the Refults of Vegetable 
Analyfis applicable to the Formation 
of their Materials during Life, 
and to their Alteration after 
ET RE ra cee AE PA RUE seen té 
Third Order of Facts, relative to the Vegetable 


Compounds, 
Arr. I. General Obfervations concerning 
the Chemical and Charaéerifiic - 
Properties of Vegetable Subftances 80 
Arr. IL Of the Chemical Properties of 


Vegetables treated by Caloric ..... 84 
Art. IIL Of the Chemical Properties of 

‘“Vegetables:treated' by Ari... 94 
Art. 1V..Of the Chemical Properties of 

Vegetables treated by Water ..... 106 


Arr. V. Of the Chemical Properties of 
Vegetables treated by Earths and 


me AQU = wags ae spe b es ser es 
Agr. VE  Ofthe moi Properties of. 
| Vesctables treated by Acids ....-. 192 
Arr. VIL. Of the Chemical Properties of 
Vegetables ireated by Salis: 2... 136 


Ant. VIIT Ofthe Chemical Preperties of 
‘Fegetables treated by Na 


Oxides, and Metallic Solutions... 144 
Fourth Order of Facis relative to the Vegetable 
Compounds, 


Ant. I. Concer ming what is to be under- 


Siood 


TABLE OF CONTENTS. | vit. 
Page. 
ftood by the Term immediate Mate- 
rials of Vegetables, and their Seat 149 
Arr. Il. Of the Manner of extraë&ting the 
immediate Materials of Vegetables 153 
ART. III. Of the Enumeration and Claf- 
fification of the immediate Mate- 
111s Ob Fosetables nthe vv} sn. wee 163 
Ant. IV. (file Sapict ccd. SU cedex L'Art 
Addition to the Article on Sap rela- 
tive to the expreffed Juice of Plants 180 
Art. V. Of the Mucus, or the Mucilages 


UN OURS | des une ads Soils ania 186 
ART. VI. Of the Saccharine Mucous Mat- 
OR OÙ DUO te D eV neo 210 


Art. VII. Of the Vegetable Acids 
Sec. I. Of thefe Acids in general, their 
Nature, Enumeration, and Clafi- 


JiCation ...… Bede ene nd oan 209 
Sec. II. Of the native or pure Acids... 240 
Species. Le Crallic Acids tin. 245 
Species El. .Benzore Acid oss tx" 252 
Species Hil, Smceiic Avid ..5..-4«-. 267 
species. LV. Mahé: Acid... ib. 
species: Vai Citric Basa ieee =< qu: 273 


Sec. III. Of the Vegetable Acidules... 288 
Species I, Variety L. Native Ovalic 

«Arena miss nt ros 290 

Variety Il, Oxalic Acid 299 

2 Species 


win TABLE OF CONTENTS. 


Species IT. Variety I. Tartarous 
ROU 9's sonst Ses 
Variety II. Tartarous 
yo eee ep oe 
Sec. IV. Of the Empyreumatic Acids 
Species I. Pyromucous Acid ..... ii 
Species IT. Pyrotartarous Acid ..... 
Species III. Pyroligneous Acid ..... 
Sec. V. Of the Faëitious Vegetable 
Acids, which have not been found 
a Notre. CE MN RER 
Species I. Macous Aad ., 2... 
Species IT. Camphoric Acid .......- 
Species HI. Suberic Acid …._..5... 
Sec. VI. Of the Artificial Acids refem- 
Divas TOfe Wf NATIT Re. 
Species I. Faétitious Malic Acid.... 


Species IT. Factitious Tartarous Acid ©: 


Species III. Factitious Oxalic Acid: 

Sec. VIT. Of the Acids produced by 
POPMICNEQUION: AUTRES. wee vas | 
Species I. Acetous Acid---........... 
‘Species IT. Acetic Acid.------------ 
Art. VIIL Of the Fecula -----00-++++5 
Art. IX. Of Gluten .-------+------- TR 
Art. X. Of the extra&tive Matter ---.:. 
Art. XI Of the fived Oils ---.........… 
Art. XII. Of the Tallow and War ef 


Page. 


317 


SYSTEM 
OF 


CHEMICAL KNOWLEDGE. 


SEVENTH SECTION. 
Of the Vegetable Organic Compounds. 


INTRODUCTION TO THIS SECTION. 


i. [ HAVE hitherto treated of fubftances, all 
which belong, by reafon of their fimplicity 
or their little complicated compofition, to the 
bodies which naturalifts place in what they term 
the mineral kingdom, and which, as they com- 
pofe the folid ue of the globe, deferve more 
accurately the name of foffils. The fubftances 
whofe hiftory Iam about to write, and which 
conftitute the fection I now commence, are 
of a very different nature: much more com- 
plicated than the preceding, the vegetable fub- 
{tances not only form a very diftinét order of 
bodies, but they alfo require to be examined, and 
treated according to a very different method. 
The courfe of the fcience ought here to differ as 
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well as that vie nature ; and inftead of dividing 
this fection, like the eee ones, into articles 
placed fucceffively, one after the other, and 
placed as the neccflary and continued feries of 
truths conneéted immediately with each, other, 
the faéts and the phenomena are here too com- 
plicated, and hitherto too little as yet approached 
to each other, and too little dependant, for it 
to be poffible that I fhould prefent them, lke 
_ thofe of the preceding feétions, in a continued: 
and uninterrupted feries of articles. 
2. Iam therefore obliged to divide all that 
E have to fay relative to the vegetable com- 
pounds into fix orders of faéts, which compre- 
hend all the knowledge hitherto acquired, and 
even the ideas of what is ftill to be acquired, 
refpecting the nature, the formation, the differ- 
ence, and the alterations of thefe compounds. 
For it is here to be remarked, that vegetable 
bodies are divided and feparated from the. mi- 
neral fubftances by a great difference with re: 
lation to the chemical parts which compofe 
them. _ Organic compounds in general, and 
thofe which belong to the vegetables-in partr- 
cular, are ftill much lefs known than the mi- 
neral fubftances ; and though, as we fhall foon 
fee, modern chemiftry has fineularly advanced 
the vegetable analyfis, it has rather, as yet, 
acquired hopes and produced writings, than col- 
le&ted general refults. The great point in the 
ftudy of this beautiful department of fcience 
is, to familiarize ourfelves with the well-efta- 
blifhed. 
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blifhed and pofitive notions already in our pof- 


feffion,—to acquire at the fame time a clear un- 
derftanding of what {till remains defeétive, —to 


comprehend well the means of acquiring what, 


it wants,—to appreciate rightly the truth of 
the fpeculative views to which it has raifed 
itfelf,—and to become able, by means of thofe 
valuable inftruments which we begin to know 
how to employ, to advance this very interefting 
branch of natural philofophy. 

3. The fix orders of faéts into which I divide, 
and under which I comprehend all that belongs 
at prefent to vegetable Chemiftry, are reducible 
under the following heads : 


The firft relates to the ftructure of vegetables, | 


and the difference of this ftruéture from the 
texture or the maffes of mineral fubftances. | It 
would be impoffible to form a conception of 
their chemical properties, if we had not an exaét 
though precife notion of their organization, or 
the firft caufe of the differences iwihitl diftin- 
œuifh them from inorganic fubftances: 

In the fecond order of faéts, I include what 
relates to the vegetable natute or compofition 
in general: this is a neceflary confequence of 
their organization, which admits of a kind of 
combination very different from that of the 
minerals; and it is necefiary firft to know in 
what she difference confifts. 


To the third order belongs the kind of aétion . 


which the principal fubftances already examined | 
exert upon vegetables ; that i is to fay, the che- 
B 2 mical 
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mical characters which they prefent, by means 
of which we difcover their nature, and deter- 
mine their compofition. 

The fourth order of faéts comprehends the 
examination of all the fubftances which are ex- 
- traéted from vegetables, which really conftitute 
them, and which on that account are called the 
principles or immediate materials of vegetables. 
This is the longeft, and requires the moft de- 
tails, becaufe it is the moft abundant in faéts, 
upon which the moft labour has been beftowed, 
and has hitherto folely conftituted the vege: 
able analy fis. 

In the fifth order I rank the often =” 
ftudy of the different natural alterations to 
which vegetables are liable, and which, being 
dependant upon their compofition, are at the 
fame time very proper for acquainting us with 
its nature. 

Laftly, to the fixth order Be facts I refer 
what I term the phenomena of vegetable life, or 
the application of all the faéts nslibnitana Le ex- 
plained in the preceding orders, to the veget- 
able phyfics. This laft, which is the comple- 
ment of all the reft, the object to which they 
manifeftly lead, is one of the moft beautiful re- 
fults of modern chemiftry. 


Firg 
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Lirft Order of Faéts relative to the Vegetable 
Compounds. 


Concerning the Structure of Vegetables, and the Phy- 
fical Troie which diftinguifh them from inorganic 
Bodies. 


ARTICEE Ws 
~ Of the external or apparent Strudure of Vegetables, 


1. Tue firft obfervations which man, placed 
upon this earth, could make upon the produc- 
tions of nature around him, muft have fhowed 
him that vegetables differed in a remarkable 
manner from the fubftances which form the 
mafs of the globe in their appearance, ftature, 
afpect, and all the properties which quickly cha- 
racterized them to his eyes. When he wifhed 
to account for the difference that had ftruck 
him, he could not fail to remark in particular 
the variety and the diffimilarity of their parts, 
and the diverfity of form in the different points 
of their furface; whilft the ftone, the pebble, 
the minéral and the foffil, of whatever nature 
they might be, prefented to him a perfectly uni- 
form whole, a mafs homogeneous throughout 

all ue continuity. | 
. When we wifh to define a vegetable, we 
are aie ed to confider it as a compound of dif- 
ferent digitalis parts, which are defignated by 
the names of root, fialk, leaves, Le a fruits, 
and feeds, The vegetable which prefents all 
thefe 
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thefe parts, developed fucceffively and at dif: 
ferent periods of its life, is called a perfe@ ve- 
getable. - Thofe in which fome of thefe parts 
are wanting are termed imperfect. There are 
fome plants which feem to be nothing elfe than 
roots, fuch as the truffles, and others which 
want them, as the lichens, &c. ‘There are fome 
which haye no leaves, and feem to confift merely 
of fialks and branches, whilft others have 
only leaves without ftalks: fome prefent very 
diftinét and eafily recognizable flowers ; others 
-prefent no organs that can be confidered as 
flowers, though there are, in fact, no veget- 
ables that are really deftitute of them. In 
the one, we eafily obferve the fruits and the 
feeds ; in the others we find no parts that re- 
femble them. However, ‘the number of ve- 
getables which contain all thefe parts is fo 
Confidetabile, and they appear to be fo conftant, 
and fo deeply € onneéted with the nature of ve- 


getable, that we are induced to believe that even__ 
thofe which feem to be totally deprived of 


them, prefent, when attentively examined, parts 
which might be confidered as real flowers or 
fruits sens to the re-produétion and the 
propa ation of the fpecies. 

9. The root, which is moft nd buried 
in the ground, fometimes immerfed in the wa- 
ter, or penetrating the texture of various other 
vegetables, fupports the whole plant ; it takes 
up and conducts into the vegetable a large por- 
tion of its nourifhment, by the fibrils which 

are 
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ave termed capillary, and which may be confi- 
«lered as abforbent vetlels, as mouths deftined to 
tack in the juices of the earth and of the ma- 
nures. Botanifts diftinguifh roots according to 
their form, texture, and fituation, mto the tu- 
berous, the bulbous, the fibrofe, the contorted, the 
repent, the horizontal, the oblique, the rounded, 
the irregular, the conical, the cylindrical, the 
fufiform, the articulated, the palmated, the 
fiefhy, the woedy, &c. &c. Thele differences 
‘have even been frequently employed by them te 
ferve as characters of different fpecies. _ 

4, The ftem which proceeds immediately 
from the root, with which it appears to be con- 
tinuous, though it is of a very different firuc- 
ture, is the general fupport of all the parts: it 
is termed trunk, when it is bulky and folid; 
‘culm or ftraw, when it is hollow; ftalk, when it 
-#upports a flower: it is round, fquare, triangu- 
Jar, {mooth, vitcous, canulated, ftraight, inclined, 
bent, articulated, pithy, &c. it is divided into 
branches, and thefe into boughs. The trunk of 
a tree is diftinguifhed into wood and barks the 
wood into ligneous fubftance and alburnum or 
fap ; the bark into Epidermis and cortical layers, 
Botanifts make ufe of the remarkable differences 
of this part in order to.defcribe and characterize 
vegetables. According to this they diftinguifh 
trees, fhrubs, the woody plants, the herbaceous 
plants, the gramineous plants, the reeds, the 
rufhes, &c. &c. it affords many characters, {pe- 
cies, and varieties. It is alfo, in this part, the | 
| | gencral 
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general fupport of all the reft, that we beft per- 
ceive the internal ftr uéture, the real anatomical 
texture of vegetables, and that we obferve the 
principal phenomena of their organization and 
functions, as I fhall how in the following arr 

ticle. L 

5. The leaves, a kind of flat tiffues, which 
feem to be laminated branches, compofed of the _ 
fame internal parts as the ftalk, the ornament 
and verdant clothing of the vegetable, organs 
deftined to entertain by their multiplied furface 
immenfe communications with the atmofphere, 
conftitute the parts which differ the moft from 
each other, and which furnifh at the fame time - 
the greateft number of notions to be ac- 
quired, and the greateft part of the defcriptive. 
characters which botanifts can employ in order 
to diftinguifh the feveral fpecies. The leaves 
differ : fil 

a. With refpect to fize; fome are of an enor- 
mous extent ; others are fo {mall that they are — 
fcartely difcernible. 

8. With refpeét to form: they are oval, 
round, linear, elliptic, triangular, fquare, tetra- 
hedral, hexahedral, oblong, Nextoic bata, pointed, 
truncated, lanceolated, Boitéars cuneiform, 
lyre-fhaped,cylindrical, in theform of prifms, &c. 

e. With refpect to their contours or their mar- 
gins, they are even, dentated, channeled, angu- 

Jar, undulated, truncated, laciniated, fmooth, 
wrinkled, circled, edged with various colours, &c. 

4 With ee to their appendages : they are 

naked, 
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naked, armed, brifly, thorny, hairy, downy, 
aculeated, hamous, rugous, granulous, glandu- 
lous, tuberculous, &c. 

e. With refpect to their furfaces, or the upper 
and the lower fide: they are fmooth, polifhed, 
varnifhed, brilliant, dull, even, unequal, finu- 
ous, perforated, porous, with holes, flat, con- 
vex, concave, caniculated, in the form of a 
cup, curved, &c. ; 
_ f: With refpeét to colour: light-green, dark- 
green, red, fpotted with veins, clouded, of a 
fingle colour, verficolor, painted, diverfified, 
efpecially in their two furfaces, &c. 

g Withrefpeét to their fimplicity or compofi- 
tion: they are fimple or three-fold, four-fold, 
lobous, &c. The compound leaves have leaflets 
arranged oppofite to each other, when they are 
termed oppofite, or without being oppofite to 
each other, when they are alternate ; either with 
or without an odd leaflet, which terminates 
them: they are called palmated, pinnated, bi- 
pinnated, tripinnated, according to the order of 
their compofition. | 

h. With refpeét to the manner in which they 
are attached to the fialk ; they are feffile, petio- 
lated, oppofite, alternate, verticillated, amplexi- 
caulate, perfoliated, vaginated, &c. ! 

i. With refpeét to the fituation which they 
occupy in the plant; they are radical, caulinary, 
floral, axillary. | 

k. With refpeét to their confiftence ; they are 

à foft, 
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foft, dry, papyraceous, filky, thick, flefhy, fat, 
or coriaceous. 

i, With refpeét to their tafte and fmell : 
they are herbaceous, infipid, fweet, facchar ine, 
auftere, acid, bitter, aftringent, acrid, cauftic, 
burning, inodorous, aromatic, fragrant, ambro- 
fiacal, fetid, virous, alliaceous, refembling fome 
known odours, vulvary, ftercoraceous, urinous, 
having the fmell of roafted fleth, &c. 

The fupports which bear and attach them, or 
the petioles, which are continuous with the ftalk 
or the branches, containing in contiguity with 
each other the veffels Hanh fpread themfelves 
between their two furfaces, vary alfo greatly in 
their length, their thicknefs, their form, their 
colour, their nakednefs, their defences, &c. 

6. The flowers, precious organs, the mafier- 
piece of the vegetable creation, the nuptial- 
bed which inclofe and conceal the connubial 
rites of the plants, are compoted of parts which 
defend the organs of generation, and of thefe 
organs themfelves. When they contain both 
the external coverings and two fexes, they are 
termed complete and hermaphrodite ; when they 
are deprived of fome, they are {aid to be incom- 
plete, male, female, with fruits, &c. The external 
parts, a kind of integuments, which defend or 
fupport the internal, are the calix, the recepta- 
cle, the corolla, and the nectary ; the internal 
parts, the genital organs, are the fiamens and the 
piful. 

: A. The 
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A. The calix, the outermoft and the thickeft 
tegument, a continuity of the bark, the green 
coleur and texture of which it generally pof- 
feffes, is called the Perianth in moft of the 
flowers, which it furrounds like a vafe; /pathe, in 
the liliaceous plants, in which it quits the flow- 
ers which raife themfelves above it, dries, drops 
off, or difappears; chaff or glume in the grami- 
neous, in which it has the form of a fimple 
{cale’; involucre in the umbelliferous, in 
which it conneéts and inclofes the parcels of 
flowers by its lineary and filamentous divifions ; 
catkin, or a falfe calix; a conical or cylindrical 
fupport of a great number of monoecial or 
dioecial flowers; veil in the moffes; hood in 
the mufhrooms. The calix is uniflorous 
or multiflorous, partial or common, hard, | 
foft, permanent or deciduous, drying or fwel- 
ling, in order to become the fruit, extremely 
varied in its form, its fize, and all its properties ; 
it is rounded, globular, cylindrical, dentated, 
divided, monophyllous, polyphyllous, fimple, 
double, triple, fmooth, canulated, fpinous, 
hairy, glandulous, open, dilated, clofed, con- 
tracted, &c. Rivinus, and feveral other bota- 
nifts, have founded a method, or regular claffi- 
fication of vegetables, upon the ftruéture of the 
calixes. 3 

B. The receptacle, a fort of plate that termi- 
nates the ftalk, of which it is commonly nothing 
elfe than the extremity dilated into a button, 
forming fometimes a diftiné and enlarged flefhy 

. mafs, 
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mafs, fupports all the parts of the flower; the 
calix which forms its external circle, the bor- 
der, and frequently envelope the corolla in a 
fecond circle, the ftamens in a third, when 
they are attached to the receptacle, the piftil in 
the centre. Sometimes the receptacle fupports 
the feeds uncovered after the flower; fometimes 
itferves asa covering for it, and forms the fruit 
with the calix which remains, either entirely or 
in part, folidly adhering to it. 

C. The corolla, a membrane of the flower, ge- 
nerally coloured and brilliant; that which ftrikes 
the eye the moft, attracts the moft notice, and 
really çonftitutes the flower in the opinion of 
the majority of mankind; a femi-tranfparent 
-veil, which is in the neareft contaét with 
and fupports the male organs of generation, 
continuation of the hber, or the cortical 
layers, is one of the parts which has moft 
engaged the attention of botanifts. It confifts 
either of a fingle piece, in which cafe it 1s termed. 
monopetalous, or of feveral pieces, when it is 
called polypetalous. Both of thefe corollas are 
either regular or irregular, ‘The regular mono- 
petalous corolla is termed cainpaniform when it 


refembles a bell; mfundibuliform when it re-- 
fembles a funnel. ‘The irregular monopetalous — 


corolla 1s /abiated when it prefents the appear- 
ance of two lips at its orifice. The regular po- 
petalous corolla 1s in the form of a crofs, cruci- 
form; of arofe, rofaceous ; of a pink, caryophyl- 
lated; of a lily, liliaceous; of a butterfly, 


papu- 
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papilionaceous, or leguminous; both of them 
when without any determined form are termed 
anomalous. When the monopetalous coralla is 
very fmall, and forms a long ftraight tube, 
united in the fame calix with many others, and 
terminated by five teeth, it is termed flof/culus ; 
when it is fhaped into a tongue at its extremity, 
it is called femi-flofculus. The flowers that 
have no corolla are termed apetalous. In the 
petal, or each piece of the polypetalous flower, 
are diftinguifhed the claw uwnguis or narrow 
bafe by aan it is inferted, 4 the border or 
dilated part. 

Linnzus compares the corolla with the cur- 
tains of the bed that conceal the married pair. 
When it is blown the fecundation is gene- 
rally effected.  Tournefort has founded his 
fyftem of botany upon the form of the corolla. 

D. The neétary is an appendage or part of 
the corolla, which contains a faccharine and 
aromatic juice, called ne&ar, of which infects, 
efpecially bees, are very greedy, and which 
they form into honey. This organ is frequently: 
a fmall cavity, a ridge, a groove, one or more — 
glands, a imall open round capfule, a fiffure; 
fometimes it is formed of branched hairs, 
a kind of tufts, horns, cowls, vefiels, fpurs, 
cylinders, &c.: it exifts in all corollas. The 
bottom or folds of thofe which prefent no very 
diftinét and well formed neétary, fupply the place 
of it, and are found filled with a faccharine 
juice which filtrates in them. 


E. The 
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E. The fiamens, the male organs of genera 
tion in plants, form one of the moft effential 
parts of the flower. When they are alone, the 
floweris faid to be male : they generally confift 
of the filament and the anthera. The firft isa 
fnpport through which the nourifhment is con- 
veyed to the anthera; the latter is a fmall bag 
filled with fecundating powder or pollen; fome- 
times the anthera has no filament. Modern 
botanifts have much ftudied the ftruéture and 
the diverfities of this important part of vege- 
tables. They have diftinguifhed in it, efpecially 
a. The number, which varies in different genera 
of plants, from one to feveral fcore; 6. The 
refpective heights, which is either equal or un- 
equal; in the, latter cafe, when there are two 
large and two fhort, they are termed didynamic ; 
when there four large and two fhort, they are 
tetradynamic ; c. The form of the filaments, the 
form and the number of the anthers; d. Their 
feparation or their union; this is formed by 
means of fibres, when the name of adelphia 
is applied to them in general; monadelphia 
when they are united into a fingle mafs ; dzadel- 
_phia when they conftitute two ; and polyadelphia 
‘when they form more than des bodies. The 
union is fometimes effeéted by the anthers, they 
are termed /yngenefia; e. Their attachment, 
either to the receptacle, or upon the ovary, or 
to the calix, or to the corolla. The laft men- 
‘tioned infertion always takes place when the co- 


. rolla is monopetalous. Thefe pofitions are cha- 


racterized 


= 4 
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racterized by three modes of expreffion. * The 
ftamen is faid to be epigynous, when it is 
attached above the germ, or to the germ it- 
felf; hypogynous when it is beneath, or ad- 
hering to the receptacle; periginous when it 
is round, or inferted upon the calix. When 
the monopetalous corolla is ftaminiferous, its 
infertion, which then ,determines that of the 
ftamens, 1s likewife triple. Linnæus invented 
an ingenious fyftem according to the number, 
the refpeëtive fize, the fituation, &c. of the 
ftamens ; and Juffieu has eftablifhed a ftill more 
profound and learned one, upon the manner in 
which the ftamina are inferted into the different. — 
parts of the flower. | 

F. The piftil, the female organ of generation 
1s placed in the centre of the flower: it confifts 
of an mferior part or ovary, a fort of box or 
eapfule, which contains the feeds, or determined 
by the feed or the feeds, even expofed in the 
bottom of the flower. This firft part is fur- 
mounted with a cylindrical canal, more or lefs. 
long, termed the /?yle ; the gardeners term it the 
fhaft in fruit trees; it has at its extremity, a kind 
of head, button, or horn, or afomewhat dilated ° 
aperture, known by the name of /fligma. Some- 
times the ftigma, without any intermediate ftyle, 
is fupported immediately upon the germen or 
ovary; in this cafe, it is termed a /e/ile firgma. 
Since the ftamens have been more ftudied, the 
fame attention has been beftowed upon the ftyle, 
and the multitude of differences. have been 


found, 
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found, and indicated in it. The number, the 
form, the refpeétive pofition of each part of the 
piftil has given rife to the adoption of a long 
feries of diftinétions: the pofition above or 
below the calix and the flower, has particularly 
been remarked; this is a conftant and very 
remarkable character of vegetables. Linneus 
has alfo taken the conftant varieties of the pittils 
in different vegetables, for the eftablifhment of 
his fyftem, and he has made them conftitute the 
character of moft of his orders, or of the divi- 
_fions of his claffes. 

7. The relative pofition of the flowers is alfo 
one of the facts which moft influences the appear- 
ance and the external ftructure of the vegetables ; 
they are either feffile, placed immediately upon 
the branches or twigs, or pedunculated, that is 
to fay, fuftained by a peduncule or fupport, more 
or lefs long, fhort, ftraight, crooked, rigid, plia- 
ble, inclined, moveable, agitated, ftrong or 
weak, capillary, &c. They are either folitary, 
or arranged two and two, three and three, four 
and four, axillary, terminal, caulinary, ver- 
ticillated, in ftages, in ears, in umbellæ, in 
clufters, in corymbufes, in thyrfufes, in bou- 
quets, in fafciæ, in paniculæ, in heads, balls, 
pyramids. | 

8. The fruit, which fucceeds the flower, the 
laft term im the work of vegetation, deftined to 
perpetuate the fpecies by the fucceffion of the 
individuals, is formed of one or more naked 
feeds contained at the bottom of the calyx, or 

of 
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of feeds folidly inclofed until their maturation, 
in coverings, which have been diftinguifhed ac- ~ 
cording to the difference of their firuétüre into 
feven édités: Four of thefe grow dry as they 
arrive at maturity; they are termed cap/ule, 
when the feeds are containéd in them without 
attachment; flique of pod when tliey are attached 
to two fkins or valves Teparated by an intermedi 
ate partition ; husk or legume when between two 
{kins or valves without partition; they areinferted 
on a fingle fide ; cone when they are placed upon 
a er axis, ‘nd covered with ligneous thells 
which defend them. Three other fpecies of 
fruits remain fucciilent; namely, the nuts . 
_ or the kernel fruits, covered with pulp; the 

apples, or fruits with pepins, provided with 
a thick and tender parenchima; the ber- 
ries, with a foft and femi-liquid pulp, in 
which the feeds are inferted without apparent 
order or attachment, /émina nidulantia. Ali 
fruits open at a certain period, either by the 
drying of their fkins, and theif elaftic feparation, 
which throws out and fows the grains, or by 
the decompofition of the pulp which conftitutes 
them, or by the {welling and laceration of the 
woody fhells or horny capfules which inclofe the 
feeds. Methods or fyitems of botany have alfo 
been founded upon the ftruéture and the differs 
ence of the fruits. 

9. The feeds, the moft déniita le and moft in- 
comprehenfible part of vegetables, which con- : 
tain them, completely formed within a very 
Vou. VII, C fmall 
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{mall volume, arein general compofed of three 
fubftances : the embryo, the cotyledon or cotyle- 
dons, and the perifperma. Thefe three interior 
fubftances are enveloped in a thin and light pel- 
licle, which is itfelf covered with a folid tegu- 
ment, frequently horny or cartilaginous. The 
latter is alfo almoft always provided with a fat, 
glutinous, refinous, or mucous powder, which 
defends it againft the aétion of external fub- 
fiances. This whole apparatus, which is alfo 
termed grain, varies prodigioufly with refpeét 
to fize and form. Some feeds are very large, 
whilft others elude the fight. They are fpheri- 
cal, rounded, compreffed, ovoid, lenticular, cy- 
lindrical, reniform, fubtriangular, fubtetragonal, 
comprefied, flattened, fmooth, polifhed, var- 
nifhed, rough, rugous, furrowed, canulated, 
ftriated, fculptured, naked, dentated, thorny, in 
the form of fails, wings, tufts, plumes, pointed, 
Fdged, ec. BEC. 
» À. The embryo, which is alfo termed the 
plantula, or corculum, contains the plumula, the 
radicle, and a part intermediary between both ; 
it adheres to the cotyledon by one or two liga- 
ments, which are compared with the umbilical 
cord in animals. It is a vegetable fimilar to 
that which has given birth to it, the folded 
and implicated parts of which are to be re 

loped by germination. 7 
B. The term cotyledon implies a white, brit- 
‘ie granulated fubftance, of a fine texture, 
which is eafily reduced to powder, to which the 
. embryo. 
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einbryo adheres.» There are fome plants in 
which it has not yet been poflible to afcertain 
its exittence, on account of the extreme fmall= 
nefs of their feed; thefe are termed acotyledo: 
nous. There are fome in which this part con= 
fifts of a fingle piece; thefe are termed monocos 
tyledonous Many. contain two very diftinét 
cotelydons, which may eafily be feparated from 
each other; thefe plants are diftinguifhed by 
the name Uidosgic denotes: | | 

C. The perifperma is a third fubftance coms 
prehended in the internal texture of feeds, almott 
always fmaller than the cotyledons, more conti- 
guous to the plantula, frequently furrounding 
it entirely, lodged together with it in the cotyle- 
dons, from which it is diftinguifhed by its: 
colour, its texture, its tafte, which is almoft 
always acrid, whilft that of the cotyledons i is - 
generally infipid or mild. - This fubftance is 
oleaginous, or carneous, or farinaceous, &e. It 
has not been well diftinguifhed and defcribed, 
except by the moft modern botanifts. 

10. It is evident from this rapid fketch, 
which, however, is perfectly fufficient for the 
comprehenfion of all that relates to the chemical 
analyfis of vegetables, that this apparent and 
external ftructure already eftablifhes a very 
remarkable diftinétion between thefe bodies, and 
thofe of which we have hitherto treated. It is 
not only by the great diffimilarity of the parts 
of which plants are compofed, whilft all the 
points of the fame foffil are exactly fimilar to 

C 2 each 
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each other; but {till more efpecially by the im- 
timate conte ee or the peculiar organization 
of thefe parts ; that thefe beautiful produétions 
of nature are ftill much farther removed from the 
mineral fubftances. It has formerly, but in vain, 
been attempted to eftablifh pretended analogies 
of ftruéture between the moft regular foffils and 
the moft fimple of the plants ; in vain has it been 
endeavoured to fupport thefe analogies by the 
figured ftones, theftony dendrites, the herboriza- 
tions, the fibrous ftones termed foffil linen, the 
configurations of ftones and metals in fern- 
leaves, &c. Cryftallization itfelf, a fort of 
regular and conftant geometrical arrangement 
ofthe molecules of minerals with refpe& to each 
other, in which fome moderns have imagined 
they perceived a kind of almoft organized ftruc- 
ture, is very far from being able to be con- 
founded with the moft fimple of the vegetable 
organizations. This truth will be placed in the 
cleareft light by the expofition of the moft fim- 
ple notions, concerning the internal ftruéture, 
or the anatomy of plants. 


ArricLe IL 
Of the internal Strufure or Anatomy of Vegetables. 


1. Aux the parts of vegetables defcribed in 
. the preceding article, which prefent themfelves 
at the mere view of thefe organized beings, 

| è | which 
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which require no preparation or deftruétion in 
order to be obferved or known, prefent in their 
internal parts, when diffected, a ftruéture, a 
tiffue, in a word, an organization widely dif- 
ferent from the fimple laminæ, orthe cryftalline 
and homogeneous molecules which conftitute 
the foffils. No one can fail of acquiring an 
idea of this difference, even in the exercife of 
the moft fimple arts, and in the moft ordinary 
operations of life. In faët, when we with 
to deftroy the texture of any vegetable fub- 
ftance, we are obliged to go to work in a very 
different manner than when we break or pound 
a foffil: the latter requires only a ftroke or pref- 
fure, and divides or elongates itfelf into mole- 
cules or furfaces that are fimilar or perfeétly 
identical. The vegetable, much lefs denfe in its 
texture, may eafily be bent, momentaneoufly 
compreffed, or even fractured by the efforts of the 
hands, by ftroke, or by preffure; but the ne- 
ceffity of cutting it, reducing it into fragments 
dividing it into pieces, extraéting from it the 
liquids, which alfo are not found in the foffils, 
has given rife to the invention of wedges, axes, 
bills, knives, fcythes, fickles, faws, planes, chi- 
fels, preffes, and a number of other inftruments, 
of which the mere ufe fhows to the moft unin- 
ftruéted workman, that the organized ftruéture of 
plants is extremely different from that of the 
{tones, falts, or metals. ors 
2. When the philofopher was defirous of making 
himfelf acquainted with the vegetable organiz- 


ation, 
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‘ationwhen ‘he inveftigated the texture of thefe 

bodies, with the aid of delicate inftruments, by 
feftions made in different direGiions, the regu- 
jar feparatiofi of their fibres and layers, by means 
of maceration. in water, of the moderate ac- 
tion of fire, and of the obfervation even of the 
phenomena and accidents which vegetables 
prefent during their life; when, I fay, he invef- 
tigated the mode of. thie organization, he foon 
difcovered that their diffeseiit parts were a 
regular or co-ordinate affemblage of folid fibres, 
Bs channels: or hollow vefiels, a liquids which 
circulate through them, of veffels which receive 
them, of orifices which filtrate them either out- 
wards or into cavities of internal refervoirs, 
and that all thefe veffels, intertwined with each 
other, and communicating amongft themfelves, 
were the produét of an infinite development, 
of a growth by intuf-fufception, entirely dif- 
ferent, from the fimple juxta- -pofition which ob- 
ae in the minerals. 

. The labours and diffeétions. of Malpighi, 
re and Duhamel, relative to vegetable ana- 
tomy, have fhown that plants are formed of five 
orders of veffels different in their organization, 
contained befides in larger or fmaller quantity, 
and difpofed amangft themfelves in a particular 
manner, whether it refpeét to their refpective 
arrangement, or to their number, in the dif- 
ferent parts that have been defcribed in the 
preceding article. The five orders of veffels are, 
1. The common veiicls; 2. the proper veffels ; 


3. The 
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3. the trachee; 4. the utricles; 5: the veficular 
tiffue. It-is effentially neceffary, ain order to 
acquire an exact and general notion of the in- 
ternal or anatomical ftruéture of vegetables, to 
make one’s felf well acquainted with the orga- 
nization of thefe fyftems of veffels, the aflem- 
blage of which forms their texture. T5 
- 4. Common or fap-veffels are thofe which are 
conftantly found in all vegetables, in all their 
_ parts, and which are deftined to convey the fap. 
In general, a large part of them are colleéted in 
the fialk of plants, or the trunk of trees; they ele- 
vate themfelves perpendicularly from the root 
to the fummit of the vegetable; they turn 
themfelves laterally in all directions, leaving be- 
tween them mefhes, or net-work, more or lefs 
contracted ordilated. It is not yet known whe- 
ther thefe are real hollow channels, continued 
in their whole length, interrupted by kinds of 
hairs or valvules, as fome phylologifis have fup- 
pofed ; whether the fap is contained in their in- 
terior part, or whether it does not rather run 
upon the grooves or the external cavities with 
which they feem to be furrowed. It is generally 
believed that they pourthis liquid intothe utricles 
and the proper veffels : befides the fap, they alfo 
in fome cafes convey elaftic fluids. It is the 
layers and parcels of thefe veffels which confti- 
tute the wood properly fo called, or at leaft 
which every where accompany it. 

5. The proper vefleis are fo named. becaufe 
they are filled with juices peculiar to each ve- . 
à getable, 
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getable, or to each part of the fame vegetable. 
Thefe are real fecreting organs, which fepaeate 
and retain, like real infulated refervoirs, the dif. 
ferent humours of a particular nature, which 
ought not to be mixed with the common juice. 
They are almoft always fituated under the bark ; 
round and below the firft cortical layers; they 
are diftinguifhed, when a ftalk is cut in a direc+ 
tion perpendicular with its axis, by the drops 
of different coloured liquids, ver y diftinét from 
the fap, which exfude from their open extre+ 
mities. Sometimes they are dilated into veficles 
or a kind of cells. They are conneéted with 
the common veffels. 

6. The tracheæ, or sir: els are fo termed 
on account of their refemblance with the 
organs which in infects are deftined to tranf- 
mit the air into every part of their bodies. Thefe 
are very {mall filaments, more than capillary or 
fetaceous, brilliant and filky at their furface, 
twifted into narrow fpiral forms or worms, 
placed efpecially between the common veffels, 
and frequently running through and often filling 
up their intervals. They are diftinguifhed in a 
piece of wood fawed or cleft longitudinally, 
by the fmall luminous lamellæ or fpots, of a 
micaceous and argentine colour, which fhine 
from all parts upon the furface of the wood, 
efpecially when it is expofed to the fun. They 
are obtained, infulated, and we obferve them 
with their fpiral ftruéture very difünétly im 
the young twigs of the rofe-fhrub, when torn 

; afunder 
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afunder, and not entirely filled. Though they 
feem to be deftined to convey the elaftic fluids, 
the tracheæ are frequently pie full of fappy 
. The utricular texture, rs of {mall 
meee facs, foft and compreffible, full of 
thick juice, are found collééted in the pith of 
the ftalks; they appear to receive from fap-veffels, 
and to tranfport from thence into the proper 
veffels, the humours which they elaborate in their 
cavities, and to be efpecially deftined for the 
purpofes of nutrition. Thefe are the great ter- 
minations, or the centres of the abforbent vef- 
fels, like the thoracic duét or duéts in animals. 
Frequently they are filled with coloured juices. 
There are many vegetables in which this part 
becomes obliterated, and is afterwards fupplied 
only by the veficular texture. Moft of the plants, 
with a hollow or porous ftalk, prefent an ad- 
mirable ftruéture in the fafciæ of utricles, which 
oceupy their centre. The nutritive matter is 
particularly contained in this texture, as in a 

refervoir. 
- 8. The veficular or cellular texture is merely 
an expanfon, or a prolongation of the pre- 
ceding texture. From the circumference of 
the utrico-medullary fafces proceed continued 
utricles, which pafling horizontally through the 
mefhes or arcolæ left by the croffings and la- 
teral divarications of the common veffels, pro- 
ceed, diverging or elongating themfelves, to 
{pring forth above and on the outfide of the 
cortical 
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cortical layers under the epidermis, wheré they 
pour out the reparatory juice which forms thefe 
layers. : This ftruéture is very marked, and very 
eafy to be difcerned in all the herbaceous plants, 
and in young woody plants. Very fenfible 
traces of it-can be feen in the hardeft and 
oldeft wood: fuch are thofe ftellated rays, 
which in the trunk of a tree fawed through per- 
pendicularly with its axis, proceed from the 
centre, and lofe themfelves under the bark. Be- 
tween each layer of common vefiels, this cel- 
lular texture, which is fo analogous to the 
cellular texture of the bodies of animals, forms 
an expanfion of a more rare or lets dente ftruc- 
ture than thefe vafcular layers, which is pre- 
ferved flexible and elaftic by the nutritive juice, 
which is there poured out. 

9. From the aggregation and arrangement of 
thefe five orders of veffels refults the organiza- 
tion of the different parts which compote the 
bodies of vegetables; and nothing is more pro- 
per than this confideration, to prove that this 
firuéture is extremely remote from the fimple 
juxta-pofition of the lamine or the folids which 
conftitute the foffils. In thefe the difpofition of 
their molecules, even when regular and geo- 
metrical,. depends only upon their primitive 
form, and their mutual attraction, modified by 
all the external circumftances which favour 
or diminith their equilibration, their approxi- 
mation, their cohefion. At whatever point of 
their continuity we examine the contexture of 

the 
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the parts of a foffil, whatever it may be, we 
always find only fimilar molecules or particles ; 
in plants on the contrary, we perceive, at dif- 
ferent points of their texture, diffimilar veffels, 
differeut organs, particular and different difpo- 
fitions of thele veffels, communications, conti- 
nued orifices of tubes or veffels, which prefent 
themfelves to the obferver. 

10. It will not, however, be fufficient to con- 
fine ourfelves to this general confideration of 
the intimate firucture of vegetables, in order to 
acquire an.accurate idea of the differences which 
diftinguifh them from the minerals. We muft 
alfo inquire what differences this internal orga- 
nization prefents in each of the fix different 
articles, of which it has been faid in the pre- 
ceding article, that a perfeét vegetable, or one 
complete in its organization, is compofed. 

A. The fibrous root has the fame texture, the 
fame organization as the ligneous trunk or the 
wood: only its bark is never dry and hard, nor 
covered with a folid dry epidermis like that 
of the trunk. Moreover we find in it numer- 
ous filaments or fibres, filled with a multitude 
of abforbent veffels, deftined to fuck in the wa- 
ter and what it takes up from the earth, like fo 
many fyphons. In the carneous or tuberous 
root we fee no ligneous layers, but a fpecies of 
parenchyma lodged in-a confiderable mafs of 
utricles or cellular texture. 

B. The ftalk, or the trunk, is the part of ve- 
getables in which we are beft able to difcern 

their 
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their texture and organization, efpecially in that 
which is folid and ligneous, and which belongs 
to the trees. In this fialk we diftinguifh the bark 
and the wood. The bark, or the external tegu- 
ment of the wood, and of all the parts of ve- 
getables, is formed, efpecially in trees, -where 
we can fee and detach it diftinétly, of two very 
diftiné parts, namely, the dry membranous epi- 
dermis, of a dark-grey, whitifh or yellowih 
colour, compofed of fmall, brittle, femi-tranf- 
parent plates ; and the cortical layers, applied in 
Joofe contexture the one above the other, eafily | 
to be feparated into leaves, which are termed 
liber, and frequently filled with liquid con- 
veyed to them by the extremities of the medul- 
lary prolongations, which fpread themfelves out 
upon them. The interior layers of the /zber be- 
come, every year, an external layer of wood: 
this, the wood, a contexture of common veftels, 


proper veflels, tracheæ, utricular tiffue, prefents 


a medullary centre, prolongations proceeding 
from thence, and fpreading out under the epi- 
dermis, annual layers of ligneous texture, which 
indicate the years of its growth; the interior 


of which, being the hardeft, form the heart, 


and the exterior the fofteft, called the fap. 

C. The leaves covered with the epidermis, 
which is common to all parts of the vegetable, 
confilt of a great quantity of common veffels, 
the divifions of which form a very numerous 
areola, filled up with flat webs of utricular tex- : 
ture, into which a thick juice, frequently vif- 

cous 
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cous and gluey, is poured out. The veffels 
which are tranfmitted into it by the petiole, 
in which they are fqueezed together, diverge 
and feparate into divifions perceptible to the eye 
in fibrous lines, and fpread out in the plane fur- 
face of this part. ‘The leaves may be very well 
diffected by maceration in water; they are alfo 
diffeéted by the infeéts, which eat the bark and 
parenchyma, fo as to leave only the vafcular 
texture infulated. They are perforated at their 
upper and under furface, with a great number 
of pores, which exhale or inhale vapours or 
elaftic fluids. 

D. In the flowers, the calixes are abfolutely 
of the fame texture as the external parts of the 
bark, or as the epidermis; they are in fa& formed 
of the epidermis fpread out, and fometimes 
fwelled. The corolle are a continuation of the 
liber, and contain alfo an immenfe quantity of 
tracheæ, fo that they may be confidered as a 
kind of pulmonary organ in vegetables. The 
ftamens are continuous with the interior woody 
texture, and the proper veffels ; the anthere are 
fmall membranous purfes, folded double, en- 
tirely perforated with pores through which a | 
matter exfudes in fmall drops, which afterwards 
dries and becomes the pollen, the fecundating 
powder. The piftil, a continuation of the 
utricular or medullary texture, has been com- 
pared with the female organs of generation in 
animals ; the ftigma holding the place of the 
vulva, the fiyle of the vagina, and the ovary 

| of 
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of the uterus. The vegetable eggs, or the feeds, 
are intirely formed in thefe organs, in which they 
exift previous to radimiation. From this ftruc-~ 
ture of the flower it refults that it may be con- 
fidered as the ultimate produétion of the dif- 
ferent orders of internal veflels, as their laft 
fhoot, as a fpecies of dilatation or feparation 
of the different internal organs; they are the ad- 
mirable produét of the excefs of nourifhment 
and motion in the different orders of veffels 
which conftitute the internal texture of the 
plant. 
E. The fruits are almoft always formed in 
their interior part of a pulpy, flefhy, gela- 
tinous, flabby parenchyma, which confifts al- 
moft entirely of utricular texture, and through 
which only fome common veffels tranfmitted 
by the peduncule pais: thefe veffels, which 
generally pafs into the centre of the: fruits, 
carry nourifhment to the feeds, and pro- 
duce, by the effufion of the ligneous juice, the 
hell which frequently furrounds the kernels. 
Sometimes this fuperabundant ligneeus juice 
depofits itfelf in the sab eniclivands forming 
concretions which are often improperly Ch oe 
ftones. 
_ FF, The feeds alfo are formed by the uttioulah 
texture, im the veficles of which a pulverulent;: 
or mucous, or dry and feculent matter: is. dés 
pofited, which communicates immediately by a 
kind of umbilical cord with the plantula, 
which it furnifhes with the firft nourifhment, 
in, 
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in order to effect the development which takes 
place in germination. It cannot be doubted 
that the juice depofited in this organ is the moft 
elaborated, the moft perfeét, and the moft pre- 
cious product of the nutrition of the vegetables, 
as it gives birth to the moft ufeful part, deftined 
to maintain and multiply the fpecies in-fimilar 
individuals, which fucceed each other without 
interruption. 
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ARTICLE III. 
Of the Phenomena of Vegetable Life. 


i. As vegetables differ fingularly from the 
minerals or foffils in their afpeét, their appear- 
ance, their external and internal ftructure, this 
difference is found ftill more: prominent and 
decided, when we confider the play of the or- 
gans of which they are confiituted. Vegetables 
have. already been faid to differ from minerals, 
in their being nourifhed or increafed by intuf- 
fufception, whilft foffils increafe merely by the 
approximation and external addition of fimilar 
molecules. However, this general enunciation 
is not fufficient accurately to eftablith the dif- 
ferences which exift between thefe two clafles of 
bodies. 

2. It is from the fame action of the parts, from 
the functions that are exercifed by the different 
_ veffels of vegetables, that we are to derive a more 
precife 
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precife notion of their differences from the in: 
organic laminæ of minerals. The aggregate of 
the phenomena which take place in the orga- 
nifm of vegetables conftitutes a particular life. 
 Vegetables are juftly faid to live; for we fee 
their birth, development, and growth; their ex- 
iftence, and the phafes of this vegetable life di- 
vided into feveral ftages, which fucceed each 
other, and each of which prefent different 
fcenes dependent the one upon the other; we 
fee them ceafe to grow at a certain period, be- 
come fit for generation when they have ac: 
quired their full growth, remain for a longer 
or fhorter time more or lefs healthy, and vi- 
gorous in their adult date; give birth to a nu- 
merous progeny, afterwards droop, become en- 
feebled, deteriorated, even fall fick, fabjeéted 
to the inevitable lot of whatever poffeffes life, 
and at length arrive as the final termination of 
their exiftence, or death. 

3. All thefe tranfitions, all thefe periods of 
vegetable life, which remove them far from the 
foflil compounds and approach them to the ani- 
mals, areeffeéted by an internal procefs, by fuccef: 
five changes which take place in the cavities of 
the different orders of the veffels which conftitute 
their texture ; and thefe changes are executed 
by means of regular and conftant motions, 
which are called vegetable fun@tions. It is not 
our prefent objeét to determine either the caufes 
or the particular refults of thefe funétions. Our ~ 
prefent objeét is merely to afcertain their exift- 

a “ence, 
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énce, to announce its figns or phenomena, in 
order that we may be enabled to eftablifh, in a 
certain manner, the difference between veget- 
ables and ide, 

4. Obfervation alone is fufficient to how that 
there takes place in vegetables, 

a. An abforption of the liquids and fluids 
placed around them. 

b. A motion of fluids from one part to an- 
other. 

c. À modification of thefe abord liquids 
and fluids. | 

d. A feparation of thefe liquids into laficresct 
cavities, and into different natures. 

e. À development of the organs or progref: 
five growth: 

f. An ejection of a portion of thefe bodies 
fi ash fluous for-nutrition. 

. A motion in fome of their Did 

FA À folidification, or a formation of old, 
which becomes ligneous fubftance. 

i. À re-production of the individual. 

We muft caft a glance upon each of thefe 
phenomena. ' 

5. The abforption of lquids and fluids by the 
pores of vegetables is a phenomenon equally 
certain and ealy to be appreciated. The tubes 
of the roots, and the pores of the leaves, are 
the principal organs of this abforption : this is 
proved by the immerfion of thofe parts into 
coloured liquids, and the paffage of thefe liquids 
into the veffels of the plant. In this confifts 

Mot. VIE D what 
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what is termed intuf-fufception. It is by this 
means that vegetables imbibe their nourifh- 
ment, that the manures increafe their growth or 
change their quality, and that foils influence all 
their properties. | 

6. Thefe abforbed Hquids form the fap, which 
in the fpring diftends the common veflels ; and 
_éven, when it is very abundant, the tracheæ, the 
proper veflels and the utricles ; it appears to 
move from the root or the bottom of the plant 
upwards into the ftalks and branches; fome au- 
thors believe that it defcends again under the 
bark, and that thus a real circulation takes 
place. Itis proved by means of ligatures, by 
the fwellmgs which they occafion, by the 
exfudations and lachrymations which it pro- 
duces, the inflation of the bark. All the other 
proper liquids are diffufed by degrees into their 
particular veffels, effufed into cavities or refer- 
voirs, and thus tranfported from one place to 
another. 

7. In proportion as the liquids abforbed are 
moved in the canals of plants, and circulate in 
them, they become modified, their nature is 
changed, they become the different peculiar 
juices, and acquire properties which render them 
capable of fulfilling the different ufes for which 
_ they are deftined. In this manner are formed alt 
the different materials of veffels which we {hall 
foonexamine. Thefe modifications are fo many 
chemical products or effeéis, which can be ap- 
preciated when the nature of thefe materials fhall 

2 have _ 
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have been explained, and compared with that, 
of the nutritive fubftances which they abforb, 
and which pafs into their tubes. This fecond 
feries of phenomena anfwers to digeftion. 

8. In proportion as thefe modifications take 
place, and as the homogeneous liquid, known 
by the name of fap, is converted into different 
proper juices which are to become the feveral 
materials of the vegetables, thefe juices are re- 
jected or feparated from the general mafs of 
fap, carried by particular channels into various 
refervoirs; and this phenomenon has the great 
eft crashes with what is called fecretion in ani- 
mals. 

9. From thefe firft effecis, the abforption, the 
motion, the fucceffive change, and the regular 
fecretion of the vegetable liquids, follows the 
‘development, the evolution of the organs which 
contain them, and thence the growth, the 
elongation, and the augmentation of volume 
which they experience. This is a nutrition ex- 
actly fimilar to that of animals. In it we fee 
the liquids become thickened, affume a confi- 
derable confiftence, become coagulated, changed 
actually into folids, and thus add, as far as a 
certain term, that of the expanfion which the 
fibres are capable of affuming, to the layers of 
the trees. It is by this effeét that the diftended 
bark cracks, is feparated, and becomes ni 
rugged, furrowed, &c. 

10. This development, this growth of the 
fibres and the layers which employs the thick- 
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ened liquids, does not abforb them intirely. 

All the matter taken as nourifhment by the ve- 
eetables, and derived from the foil, the air, 

the manures, the water, does not remain intirely 
in their body. The ear or fuperfluous part 
is evacuated either in the form of liquids which 
run out by external orifices, or of elaftic fluids 
which efcape by tranfpiration. We fhallfee the 
nature of both hereafter. Thefe excretions, 
which are fufficiently proved by a multitude 
of faëls are alfo aust analogous with what 
takes place in animals. 

Simple obfervation proves alfo, that at dif- 
ferent periods of the vegetable life, and even 
for the exercife of the funétions which they per- 
form, feveral of their parts execute motions 
which have fome relation with thofe which we 
obferve in animals. Thus the petioles of the 
leaves bend, fold themfelves, approach nearer 
to or remove to a greater diftance from the 
ftalks and the branches; thus the motion of 
contortion or flexure is almoft general in the 
leaves which follow the courfe of the fun, and 
of which the inferior fide is always turned to- 
wards the ground, whilft the fuperior is always 
direéted towards the fky and the light; thus 
the herbaceous’ ftalks incline themfelves imper- 
ceptibly towards illuminated places, This phe- 
nomenon, which approaches to the nature of 
animal irritability and galvanifm, is fo fenfible 
and fo decided in fome plants, that they fold 
* rep ysslids at the era of all irritating fub- 

ftances,, 
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fiances, and almoft at every kind of contact, 
as we fee in the Senfitive Plant: other parts, 
and efpecially the filaments of the ftamina, pre- 
fent it in à full more diftinétly marked manner, 
and incline themfelves almoft fuddenly towards 
the piftil when we irritate them with pointed 
fubftances, as we obferve in the helianthus rue; 
the barberry bufh, &c. Modern botanifts have » 
paid much attention to this motion of vegetable — 
irritability ; and the more the facts relative to 
this point in Natural Philofophy fhail be multi- 
plied, the more this phenomenon will be gene- 
ralized. | 

12. The conftant term of nutrition and 
growth in vegetables is the folidity which thefe 
beings acquire in the ligneous ftate at which 
they arrive: thus the produétion of the wood, 
and the convertion of all their parts into ligncous 
fubftance, refemble here that offification which 
in the fame manner terminates the life of ani- 
mals. Every thing proves that the fubttances 
by which plants are nourifhed are carried in the 
fiate of liquids into their ftrainers, and that 
they at laft become folid, lote their folvent, 
and affume theconcrete form Our prefent objeét 
is only to eftablifh the exifience and the ge- 
nerality of the phenomena, not to explain them, 
Accordingly, I muft confine myfelf to the enun- 
‘ciation of what happens, without endeavour- 
ing ‘to afcertain the caufes which fhall be ex~ 
plained after having ftudied the nature and the 
compofition of the vegetable fubftances, 
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13. One of the moft incomprehenfible and 
moft beautiful phenomena in vegetable life is 
their re-produdtion. The duft of the ftamens, re- 
ceived upon the ftigma, fecundates the feeds 
contained in the ovary. This is proved by 
taking away the ftamens or the antherefe, which 
leaves the plant barren: it is proved alfo by 
the hiftory of the female flowers of the mo- 
_ noecial plants, which do not bear any fruit, un- 
lefs there are fome male individuals in their 
reach, by the manner even in which they are 
fecundated by fhaking the powder of the fta- 
mens upon their piftils ; finally, it is proved by 
the varieties which the feeds of trees yield, 
when fecundated by the ftamens of other ve- 
getables. The feeds pre-exift in the ovaries, and 
the pollen only produces in them the vital mo- 
tion, or the difpofition to contraét it. Without 
this fecundating powder, the feeds wither and 
dry away within their coverings. Scarcely has, 
it touched them, or penetrated them with the 
vapour which exhales from it (for we do not fee 
the whole pollen pafs intire into the ovary), 
when this diftends, grows, becomes the fruit, : 
and the feed which it contains has become fruit- 
ful. After this, when buried in the earth, or 
penetrated with moifture, it fwells, the radicle 
becomes elongated, and defcends into the 
ground; the plumula, equally elongated, ele- 
yates itfelf into the air, carrying with it the 
colyledons which prefent the two firft leaves, or 
the firft leaf, which on that account are termed 

| feminal 
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feminal leaves. When once it has fprung forth 
into the air and taken root in the ground, the 
young plant lives by its own ftrength; nou- 
rithed at firft by its own fubftance of perifperma, | 
which forms a kind of milk, tne embryo is de- 
veloped, unfolded, quits this nutrient integu- 
ment, and draws in its nourifhment by its own 
abforbent pores. 

14. To this feries of phenomena, eafy to be | 
diftinguifhed, and which conftitute the vital 
functions of vegetables, we muft add the pro- 
perty which plants poflefs, of being re-produced 
or propagated by flips, of uniting by their di- 
vided barks, of entering the one into the other, 
of being multiplied by fuckers, of being va- 
ried and married one with another by grafting: 
we muft alfo add that germination, feat ar, 
floration, and’ fr ae vou divide their life 
into diftinét periods; that every year the moft 
of them repofe during the winter, fleep during 
the cold, and begin, again to live in the warm 
feafon; and we fhall have in this delineation, 
however feebly it may be fketched, a collection 
of faéts which will leave no doubt with refpeét 
to the extreme difference which exifts between 
thefe beings really organized, and the brute 
and inorganic matters that have been treated of 
in all the preceding fections. . It will eafily be 
conceived that the chemical properties of thefe 
bodies muft be very different from thofe of the 
foflils, and that the manner of appreciating them 

mutt 
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muft be no lefs different from that which has 
been applied to thofe. This is the only truth 
which I have hitherto endeavoured to prove; and 
I fhall finally confirm it by confidering, in a laft 
article of this firft order, the general ufes which 
vegetables fulfil in the economy of nature, and 
be comparing them with thofe to which mine- 
rals are deftined, 


ARTICLE JV, 


of the Ufes or Fundions of Vegetables in the 
Economy of Nature. 


1. WHEN we employ ourfelves with invetti- 
gating the rank which vegetables hold amongft 
the gibi Gants of nature, and the ufes as 
which they are deftined, we difcover, efpecially 
in this inveftigation, the moft prominent dif- 
ference between the minerals and thefe organized 
beings, : Elevated above the: futface. of: the 
globe, covering its nakednefs, enriching its.dry- 
nefs, and fubftituting, inftead of its aridity, the 
image of frefhnefs and abundance, the veget- 
ables fecm to conceal from the eyes of man the 
foffils wi ich the earth contains in its bofom, 
and to invite them to enjoyments which the 
minerals cannot procure him, © Their maffes 
fhooting up into the air in the form of trees, or 
stettine: upon the ground which they adorn 
with a brilliant clothing of verdure, prefent 
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equally, in all points of the globe, the moft 
beautiful, the moft gay, the ott delightful of 
fpeétacles, and no animated being 1s infenfible 
to this rich vefture of the earth. 

2. The force with which it vegetates, grows, 
and auements in all dimenfions, when it meets 
with no obftacle, when the hand of man does 
not deftroy or ftop, it in its courfe, tends to 
overcharge the furface of the earth with lig- 
neous fubftance ; and if we except the height 
of Mountains above 3000 metres in the atmof- 
phere, which fhows the ftony fkeleton of the 
globe, always bare and always naked, the whole 
cruft of our planet would be intirely covered 
with trees and wood. We fee this in the places 
where men have not yet fixed their abode; im-_ 
_penetrable forefts, maffes of wood in clofe prox- 
_imity with each other, occupy the whole fpace, 
as reign unmolefted in it. 

Thot among thefe organic on vis 
ot: ve laws be every thing bare and after 
having fulfilled the limits of duration which 
nature accords to their exiftence, have perithed, 
fall upon the ground, are flowly decompofed, 
and converted into a nutritious detritus, into 
an earth or foil of new formation, which form- 
ing layers fucceffively applied over the primitive 
beds of foffils, gradually raife this foil, change 
the proportions of, its principles, and confiitute 
a mafs,of natural manure in which the feeds 
vegetate with rapidity. Thus even, from the 
fucceffive death and decompofition of the one, 

the 
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the others derive the fource of their life and 
their ftrength, in order in their turn to furnifh 
an aliment to the vegetable generation which is 
to fucceed them: an admirable uninterrupted 
circle of the regenerating power which watches 
over the prefervation of all the productions of 
nature. | 
A, Thefe immenfe maffes of vegetables which 
furmount the foffils, and reign over them, detain 
at the fame time, at the furface, the water, that 
firft fource of vegetable fertility, prevent or di- 
uninifh its evaporation, abforb it from all parts, 
appropriate it to themfelves, drink it by all 
their pores, produce the fame effect upon the 
clouds or water in the fiate of vapour, attract 
them, condenfe them, open myriads of greedy 
mouths to imbibe them, and frequently retard 
or annihilate the dangers of heavy rains or 
ftorms for the towns which thefe clouds threaten 
to deftroy. Thus it has been obferved, that fo- 
refts inconfiderately hewn down in the vicinity 
of fome towns have rendered them infinitely 
more fubjeét to atmofpheric torrents or abun- 
dant rains. — ? 

5. The vegetables, by the intermixture of 
their roots, and the adhefion which they con- 
tract with the earth which furrounds them, fuf- 
tain the moft moveable and leaft tenacious parts 
of the foil, the fhrinking of which they retard 
or intirely prevent; they even defend the foil 
from the undermining action of the water. Hu- 
man induftry has availed itfelf of this pro- 
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perty, in order to give folidity to places moft 
liable to be undermined or to fink, whether in 
confequence of the want of cohefion in the 
earth that covers them, or on account of the 
declivity of the layers upon which this earth 
refts, efpecially when they are attacked by the 
motion of the water. 

6. Whilft they prefent to man the moft mag- 
nificent fpeétacles, vegetables are deftined by 
_ nature to renovate, Ho the aid even of their 
vital motions, the purity and primitive compo- 
fition of the air neceflary for the fupport of the 
dife of animals. When acted upon by the rays of 
the fun, they pour into the atmofphere a vivi- 
fying ftream of oxigen gas, in proportion as 
they vegetate. 

7. The vegetables afford at the fame time a 
defence againft the heat of the fun, a falutary 
and refrefhing fhade to animals. Under their 
leafy vault animated beings find repofe, cool- 
nefs, and fhelter agaïnft the winds, rains, and 
ftorms ; from on they at the fame time 
derive their nourifhment : this is the moft im- 
portant purpofe which plants are deftined to 
fulfil in nature. Accordingly, under the denfe 
fhades of vegetables, accumulated together upon 
inhabited regions, and even ‘in the very bofom 
of the humid flime, or the ftagnating waters 
which their maffes fupport, dwell immenfe na- 
tions of reptiles, ferpents, aquatic birds, infedts, 
and worms, 
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8: All the faéts that have been collected rela- 
tive to the economy of nature prove, that no 
animal can fupport its exiftence upon the foffile 
fubftances, and that without vegetables there 


would be no animals. It is in thefe organized 


bodies that all the clafies of animals find their 
primitive nourifhment: for thofe that hve upon 
other animals devour fuch as nourifh themfelves 
with vegetables. Thus every living body com- 


prehended in the numerous ane of animal : 


beings derives its firft exiftence from the plants; 
thus ake vegetables are deftined by nature to 
prepare the primitive aliment of animals, and 
no fubftance can be digefted by thefe, unlefs it has 
been previoufly prepared by the interior organs 
of plants. Confidered in this extenfive point of 
view the vegetables are a kind of beings neceffa- 
rily intermediate between the foffils and the 
animals; they receive primitively from the firft 
the elements of brute and inorganic matter, 
which they combine in a complex manner, in 
order to furnifh it to the fecond, in which it is 
then fufceptible of being converted into their 
own fubftance, They are deftined ta prepare 
the aliment of animals: accordingly, the numy 
ber-and the weight of thefe correfpond very 
exactly with the number and weight of the for- 
mer. Were there only this difference between 


the foffilsand the vegetables, it would be fuffi- ’ 


cient to diftinguifh them in fuch a manner that 
they could never be confounded, 
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9. To thefe great ufes in the economy of- 
nature, human induftry, and the perfeétibility 
of which man is fufceptible, have joined an 
immenfe number for his neceflities and pleafures. 
Without attempting the flighteft fketch in this 
place of the arts which are exercifed upon vege- 
tables or vegetable matter, a fubjeét which will 
be treated in moft of the articles of this feétion, 
it will be fufficient to obferve that men find m 
thefe beings, a great variety of foods together 
with the moft commodious matter for build- 
ing their habitations, that of their clothing, 
the remedies for the difeafes to which they are 
fubjeét, even the means of tranfporting them- 
-felves over the waves, the materials of al- 
moft all the machines which they conftruét and 
employ, efpecially for moving, raifing, and 
drawing heavy burthens. They have been able 
to colleét about them ufeful plants of all kinds, 
to multiply them, to increafe their produétion 
by culture, to perfeét and modify their pro- 
perties in a thoufand ways, to give them dimen- 
fions, odours, taftes, colours which not originally 
belonged to them, and to appropriate them in 
general to their wants and even their caprices. 


Second: 


AG CHEMICAL COMPOSITION OF VEGETAD LES. 


Second Order of Fa@s relative to the Vegetable 
| Compounds. 


Of the Nature or Chemical Compofition of thofe Beings 
en general. 


ARTICLE I. 


Ce the Succefion of Labours and Difcoveries 
relative to this Compofition. 


1. IT isimpoffible to avoid concluding, from 
the faéts which have been colleéted in the pre- 
ceding order, that the vegetable organization 
muft form compounds extremely different from 
thofe which conftitute the foflils, and that the 
chemical phenomena which thefe compounds 
prefent muft alfo be entirely different from the 
refults which we obtain in treating mineral 
fubftances. Hence in the firft labours which 
chemifts have beftowed upon the vegetable fub- © 
(tances, they obtained faéts oppofite in fome 
meafure to thofe which they had occafion to 
obferve in the foffils All the phenomena of 
the analyfes were then fo much confounded and 
mingled with each other in their experiments 
upon thefe organized bodies, that it required 
much time and great progreffion, in the general 
theory of the fcience, before they were able to 
conceive the general caufe of this difference, in 
the complication even of the effeéts, combined 
by the analytic a¢tion to which they fubjected — 
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9. One of the firft and moft aftonifhing data 
which they colleéted in their rude affays upon 
the vegetable fubftances, was the impoffibility 
which they found of reftoringto thefe fubftances, 
when once altered by chemical operations, 
the original compofition and nature which they 
had before. Whilft the mineral compounds, 
when analyzed with care, afforded them prin- 
ciples which, when re-united or combined im 
the proportions indicated by this analyfis, 
formed again the compounds with all their pro- 
perties, they were unable to obtain any thing 
fimilar by their experiments upon the ve- 
getable compounds; and they remained a long 
time ignorant what was the reafon of this phe- 
nomenon; fo that they muft have defpaired of 
ever arriving at an exact notion of the compo- 
fition of thofe beings which thus’ prefented 
them, prior to the pneumatic doétrine, only an 
infoluble problem, an inexplicable enigma. 

3. Accordingly, the whole of vegetable che- 
miftry was full confined in 1784, to the extrac- 
tion and purification of the different immediate 
products of plants, to the determining their rela- 
tive folvents, to the fearch for the means of 
feparating them exaétly, the feizing the princi- 
pal characters which diftinguifhed each of thefe 

products, in order rather to make them fubfer- 
vient to our wants, than exaétly to appreciate 
their nature. Confined during more than an 
age to the laboratories of pharmacy, or the work- 
thops of the arts, this-part of chemiftry was oc- 
cupied 
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cupied only with the preparation of medicines, 
and the production of the different fubftances 
ufeful to men for their numerous wants. If at 
this period we had fought philofophical ideas 
concerning the nature of vegetables in'the.ana- 
lyfis which the chemifts made of them, we 
fhould have found nothing but errors or hypo- 
thefes: and if we had expunged: from the trea- 
tifes of chemiftry what related to pharmacology 
or the manufactures, nothing would have been 

left for chemical philofophy. | 
4. After the fimple and often mechanical 
means of extraction of the principal materials of 
vegetables, given by the firft chemifts, with the 
fpecial intention of forming ufeful medicines 
from them, there was firft adopted, in order to 
inveftigate the nature of thefe materials, and 
alfo that of the entire vegetables, the violent: 
action of fire, by diftiliation m the retort ; and it 
was fo firmly believed, that the principles 
fa obtained, had exifted: ready formed in 
them, and were only feparated by the heat, 
that no other method of explaining their vir- 
tues was ufed, than that of attributing them to 
thefe principles. This we particularly remark in 
the works of J.emery, Geoffroy, and all the 
authors of the materia medica, from the end of 
the feventeenth till nearly the middle of the 
eighteenth century.. The Academy of Sciences 
at Paris, even believed that one of the moft 
important and moft neceffary labours to which 
they ought to devote themfelves, was the ana- 
A lyfis 
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tyfis of ‘plants by fire; and nearly thirty fuc- 
_ceffive years were employed in the execution of 
this enterprize, recorded and defcribed with 
great care im three large folio MS: volumes, 
nice in the orate of the Inftitutes, the 
fruit of the labours of a Boulduc, a Dodart, 2 
Geoffroy; a Bourdelin, &c: 

5. At laft this method of analyfis was per- 
ceived to be fallacious, and that by following 
this route one was led afide from the path of 
truth, for corn and hemlock afforded preduéis 
almoft fimilar to each other. The chemifts were 
then for fome time totally difcouraged, until, 
always tormented by the almoft exclufive with to 
extract valuable medicines from vegetables, they 
adopted a new courfe, that of re-agents. Thev 
began to treat vegetables and their materials 
with cold and hot water, and with alcohol, to 
compare the different effects of thefe two liquors. 
Boulduc, Hermann, and Cartheufer, drew fome 
ufeful refults from this method. . They calcu- 
lated the different proportions of the aqueous 
and refinous extracts feparated by this. means. 
La Garate taught the art of extracting the foluble 
materials by means of cold water applied to the 
vegetables in a ftate of minute divifion, with 
the aid of motion communicated by agitators, 
and of obtaining from them unaltered princi- 
pies, jl he baplis, of pharmacology, and of the 
materia medica, treated then of the virtues of 
_ plants, according to this new mode of analyfis ; 
VUE Von. E ang 
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‘and the first error, proceeding from the altering 
action of the fire, being fucceffively correéted by 
lefs erroneous refults, gradually difappeared. 

6. A little after the middle of the eightcenth 
century, Baccari, in Italy, and-Keffel- Meyer, in 
Germany, found in the application of cold 
water, a new mode of analyzing the farina 
of corn, and difcovered the glutinous matter, 
the new vegeto-animal principle, a difcovery 
which animated the chemifts with new courage. 
Rouelle who, in his courfe, had already added 
much to Boerhaave’s beautiful fcheme of the ve- 
getable analyfis, was the firft who diftinguifhed 
with more care the immediate materials of vege- 
tables, divided and characterized the different 
kinds. of extracts by better known proper- 
ties; difcovered the glutinous matter in the green 
leaves, compared the gums and the fugar with 
the ftarch; publifhed in his procefles a more 
complete and efpecially a more methodical 
{ketch of vegetable analyfis than had till then 
been exhibited, and re-animated the hopes of 
the labourers of chemiftry. Bucquet, my firft 
mafter, whofe life was too fhort for the interefts 
of fcience, publifhed in the year 1775, under the 
modeft title of Introduction à l'étude des corps 
naturels tirés du règne végétal, a work of the 
higheft value for the order which reigns in it, 
and the defcription of the numerous parts rela- 
‘tive to the chemiftry of plants. At this period 
every thing was difpofed for more important 
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7. The pneumatic chemiftry then began to 
arife, when Prieftley and Chaulnes examined 
the acid gas, then termed fired air, produced 
and difengaged during the vinous fermentation, 
and convinced themfelves that it was the fame 
as that which Black had found in chalk and the 
alkalis. Already in 1764, Macbride had ad- 
mitted its prefence in vegetables, in a manner 
too precipitate indeed, but ingenious, and cal- 
culated to give an ufeful impulfe to the minds of 
men, and had attributed the putrid decompo- 
fition to its difengagement; accordingly'to him, 
nothing more was required than to prevent this 
difengagement, or to reftore this principle to 
Heoetahles, in order to prevent or correct the 
feptic alteration. Though this firft introduction 
of the pneumatic wheal y into the analyfis of 
vegetables, from 1764 to 1784, gave rife only 
to falfe notions, it was, however, of fervice to 
the fcience by the difcoveries, infulated and 
incoherent indeed, which it produced. The 
epocha of the difcovery of the nature of water, 
followed foon by that of the nature of fixed air, 
which was found to be ‘carbonic acid, was a 
flafh of light for vegetable analyfis. Lavoifier, 
by ¢xamining the mee of the combultion 
of oil and of alcohol ; by obtaining more water 
than their own weight amongft thefe produéts, 
as well as a remarkable quantity of carbonic’ 
acid gas; by ftudying with equal care the phe- 
nomena of vinous fermentation, opened a new 
path, and threw a great light upon the vegeta- 
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ble compofition; explained the natüre and the 
fource of the produéts which till then had been 
extracted by means of fire, why they could not 
be contained in the vegetables previous to this 
action, how they were formed. Thus the firft ac- 
curate notion of the organic compounds prefent- 
ed itfelf. Since this illuftrious period the fteps 
of the chemifts, which halted before, have 
become fteady ; the fcience has proceeded from 
difcovery to difcovery. There has particularly 
refulted from it an ingenious and ufeful com- 
parifon between the different means of analytis 
till then employed, that by fire, by combuftion, 
by diftillation, by fermentation. Hence alfo 
#rofe the fimple idea of vegetable compofition, 
which will be traced in one of the fubfequent 
articles. My defign here is merely to prefent 
in a fingle point of view, and under a fingle 
feature, ne retult’ or Lavoifier’ s labours upon 
vegetables. 

8. All the difcoveries relative to vesétiibte 
analyfis, which have been made ether fome 
years before 1784, or fince, may be referred to 
the new ideas diffufed by Lavoifier, of which 
they are only approximations and neceffary con- 
fequences. It is in this orderthat we ought to 
place thofe of Bergman and of Scheele, efpe- 
cially of the latter, who has done more towards 
the improvement of this analyfis, than all the 
_chemifts collectively -had done from the com- 
mencement of their labours. Prior to thefe, 
fcarcely two or three ¥egetanle acids different 

| from ~ 
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from each other were known. In 1776, Berg- 
man difcovered the converfion of fugar into a 
particular acid by means of the nitric acid, and 
Scheele foon found that this acid was the fame 
as that of forrel; and from this firft fource of 
the artificial fabrication of a vegetable acid 
have proceeded many other fimilar difcoye- 
ries. The laft mentioned chemift fucceflively 
difcovered the particular exiftence of the citric, 
the malic, the gallic, the facchlaétic acids, and 
gave occafion to the fucceffive labours of 
Crell, Hermfiaedt, Weftrumb; Kofegarten, and 
Brugnatelli, relative to the formation, the re- 
femblance, the difference, and the mutual 
converfion of the acids; difcoveries which 
have furnifhed the French chemiftry with the 
opportunity of applying its doctrine in fo happy 
a manner, as we fhall foon fee, to the nature and 
compofition of all the vegetable fubftances. 1 
do not here {peak of many other particular facts 
which we owe to the fame Swedifh and German 
chemifts, and which I fhall have occafion to 

quote elfewhere. | | | 3 
9. Durine, or fhortly after, thefe ufeful difco- 
veries of the Swedifh and German chemifts, 
Ingenhoufz and Sennebier, examined the elaf- 
tic fluids exhaled from plants, the action of 
vegetables upon different kinds of gas, their 
influence upon the air, and that of this fluid, 
of water, and of light upon the vegetables. 
Their labours: approach in a fingular manner 
to the firft data found by Lavoifier; and though 
they had taken routes entirely contrary, they in 
fame 
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fome meafure met in the career which they had 
run, by beginning each at oppofite extremities. 
Hence refults the moft beautiful conformity — 
that can be found in the hiftory of the fciences; 

and it is from a comparifon of the colleétive 
mats of their labours, that the important ap- 
plication has fprung which has began to be 
made of the truths of chemiftry to the pheno- — 
mena of vegetation. It is from this period that 
the happy TevolaHon that has been effected in 
vegetable phyfics truly dates itfelf; a revolution, 

the aétual ftate of which I {hall delineate, 
after having confidered all the faéts which con- 
füitute the hols of the analy fis of plants which 
at prefent exift, 

10. Citizen Berthollet has, on his part, ren- 
dered the moft important fervices to vegetable 
analyfis. His labours upon the DATES muri- 
atic acid led him, in examining its action upon the 
vegetable colouring fubftances, to determine its 
nature, and the diverfities of its colours, to ex- 
plain their alterations by the air, and to under- - 
ftand the remar kable influence of oxigen upon 
the oils, which it thickens, and canfes to pats into 
the ne of butter or wax. By other éxperi- 
ments and refearches, he has difcovered the flow 
and fpontaneous decompofition of the tartarous 
and acetous acids, and of their falts dif- 
folved in water, the portion of pot-afh ready 
formed, which fae firftcontains, the attraction of 
the colouring matters for alumine, and for the 
oxide of tin, the decompofitions of the tartrite 
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of antimony, and of the fuper-oxigenated mu- 
riate of mercury by the decoétions of Peruvian 
bark. May I be allowed to rank myfelf amongfi 
the lift of chemifts who have improved the vege- 
table analyfis, on account of the refults which 
Ihave publifhed in various particular differta- 
tions, relative to the different coloration of the 
extractive matters by different proportions of 
oxigen ; concerning the properties of the ex- 
traéts defcribed in my analyfis of the Peruvian 
bark ; concerning the converfion of the ligneous 
fubftance into pees acids by the nitric acid; 

concerning the feparation of elaftic caoutchouc 
from the juice of the hevæa expofed to the air; 
concerning the reciprocal action of the nitric, 
fulphuric, muriatic acids, and the vegetable 
fubfiances. I have, moreover, undertaken an 
extenfive courfe of inquiries upon vegetable | 
analyfis in general, in conjunction with Citizen 
.Vauquelin, of which I {hall exhibit fome por- 
tions in this werk, though thefe inquiries are 
vet far from being completed. I pafs over in 
tilence a great number of other traéts in the hif- 
tory of vegetable chemittry, and the difcoveries 
which we owe to M. Prouit, to Pelletier, to 
Citizen Chaptal, who has focal great fer- 
vices to the chemical arts relative to thele 
fubftances, to Citizens Deyeux and Vauquelin, 
and to feveral other chemitts, as thefetacts will | 
find their place in moft of the fubfequent arti- 
cles, and as moftof them do not prefent that 


| geneyality of refults which alone can make then 
be 
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be confidered here as having influenced the 

progrefs of this part of the fcience. My in- 
tention was here only to announce or exhibit 
the moft prominent traits of different epochas 
of the analyfis of vegetables, thofe which have 
really changed the face of the fcience, and have 
raifed it to that degree of Sak at which it 
has arrived. 


ARTICLE IL. 


Of the different Methods of Vegetable Analyjis, 
compared with each other. 


| FROM what has been explained, though 
ke fuccinétly, in the preceding article, i 
vefults, that at the different periods through 
which the art of chemiftry has in fome ie 
paffed before it arrived at that period of im- 
provement which it now has attained, the me- 
thods of analyfing vegetables muft have varied, 
and aétually have varied. However, nothing 
has been loft in this refpec ; even the faults of 
the antient methods have been turned to advan- 
tage; ufeful inductions have been drawn from 
them towards the eftablifhment of new ones; 
they have been compared with each other, and 
this comparifon itfelf has furnifhed new and 
fometimes unexpected lights. In proportion as 
ly rectifying its errors, chemiftry has created 
new methods, it has not entirely abandoned the 
ancient ones ; it has refumed them under a new 
3 point 
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point of view, and correéted them; fo that even 
- the inaccuracies of their refults have then given 
place to pofitive data. Thefe methods have 
therefore mutually checked each other. 

2. When we confider, under one point of 
view, all that has been done more than a cen- 
tury paft relative to the analyfis of vegetables, 
and brmg together the different means fuccef- 
lively employed for inveftigating the nature of 
plants, we may refer all the modes of treating 
them that have been adopted, to eight general 
methods ; namely, 

a. The natural mechanical analyfis. 

b. The artificial mechanical analy fis. - 

€. The analyfis by diftillation. 

d. The analyfis by combuftion. 

e. The analyfis by water. =  -- 

{. The analyfis by the acids and the alkalis. 

g. The analyfis by alcohol and the oils, 

ie Dhe analy fis by fermentation. 

By giving a concife notion of the opera- 
tions and ufes of each of thefe kinds of ana- 
lyfis, we do not yet attempt to determine with 
exaétnefs the chemical properties of vege- 
table fubftances. This fubject belongs to the 
third order of faéts, which fhall be treated of in 
particular after this; but we only continue to 
exhibit the means which chemifts have taken in 
order to arrive at the knowledge of thefe pro- 
perties, and acquire an accurate idea of the 
difference between vegetable and foffil fub- 
ftances ; in a word, it is only a fequel, and one 


of 
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of the neceffary portions of the hiftorical part 
which forms the general fubjeét of the four 
articles comprehended in this fecond order of 
facts. 
‘tad Though the feparation of the different 
fubftances of which vegetables are compofed, 
effected by mechanical means, 1s not really 
comparable with the means of chemical ana- 
Jyfis, rank it amoneft the methods of analyzing 
plants, becaute it actually ferves to le 
the materials of which they are conftituted. 
This firft means | term the natural mechanical 
analyfis, becaule it is effected by nature, When 
any proper or particular humour fwells the vet- 
_fels or refervoirs in which it is contained, and 
cannot remain longer in them on account of 
its fuperabundance, it breaks the membranous 
walls which contain it; it runs out fpontas 
neoully, and appears on the outfide of the plant 
in the form of an excretion. Naturalifts and 
Chemitts avail themfelves of this circumftance, 
in order to colleét and examine the produéts of 
thele excretions as materials of the vegetables 
which afford them: frequently they even in- 
creafe their abundance, by enlarging the na- 
tural orifices through which thefe liquids flow 
out, or by making artificial orifices. In this 
manner are obtained the fap, the guims, the fac- 
charine juice, manna, the volatile oils, the re- 
fins, caoutchouc, &c, . 

4. I confider as the fecond rordtiblod hich I 
term artificial mechanical analyfis, the extrac- 

tion 
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tion of the different fubftances which are 
obtained by breaking the cells or the vef- 
{els by various mechanical inftruments dif- 
ferently difpofed, according to the nature and 
texture of the plants, fuch as mortars, files, 
preffes, mills, &c, It is in this manner that 
we obtain the juices of plants, the mucilages, 
the fixed or volatile oils. ‘This method, by which 
not only the liquids are feparated from the fo- 
lids, but alfo the different juices ; oily, mucous, 
extractive, coloured, acid, faccharine, &c. and 
the different parenchymas, lamellated, fibrous, 
the grofs fecula, or the fine and amylaceous fe- 
cula, is one of. the firft that-are employed upon 
vegetables in order to obtain their different con- 
_ftituent materials. It poffeffes the advantage 
of not changing the nature, or producing any 
alteration in the materials, and of affording 
them fuch as-they are in the vegetables; it is 

much employed in the arts. ett 
5. The analyfis by diftillation is, as I have al- 
ready obferved, the firft means which chemitts 
have employed; and for a long time it was the 
only one. The yegetables were firft diftilled with 
a gentle fire on the water-bath, in order to ex- 
traét the water of vegetation; and treated in boil- 
ing water to obtain the volatile ol. They were 
put into retorts of ftone-ware or iron, to which 
a receiver was adapted, in which were con- 
denfed the more or lefs faline phlegm, the oil or 
oils, the volatile falt, or the carbonate of 
ammonia, of thofe vegetables that afforded 
any. 
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any. _ Since the new difcoveries, there has been 
added to it an apparatus for collecting the elafiic, 
fluids that are difengaged at the fame time with 
the preceding produtts: there remains a coal 
more or lefs denfe or rarefied, retaining or hav- 
ing loft the form of the firft vegetable fubftance 
which has been decompofed. This is a really 
falfe or complicated analyfis, which gives, as I 
have already announced, fubftances formed by 
the action of the fire itfelf, which do not exift 
in the vegetable, and are manifeftly com- 
pofed by the influence of the caloric upon 
the firft conftituent matter of the vegetables. 
At prefent it is cmployed only for the purpofe 
of comparing and oppofing its effeéts with 
thofe of the other analytic methods, and de- 
ducing from this comparifon of the liquids and 
folids of vegetables, the differences or analogies 
which thefe may prefent, either in the different 
fpecies of plants, or in the different fubftances 
of each plant: alone, it would merit no con- 
fidence. Combined with other analyfes, this 
may afford great lights and very ufeful refults, 
as will appear very clearly when we fhall come 
to develop the nature of the influence which 
caloric exerts upon thefe organized beings, and 
upon the matters of which they are compofed. 
The Pneumatic Chemiftry has particularly ferved 

to render this mode of analyfis ufeful. | 
6. When we burn plants or their produéts, 
it is fufliciently known that all thefe fubftances 
are more or leis combuftible. It is not merely 
with 
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with the intention of- obferving, (which how- 
ever ought not to be neglected) the mode of 
their combuftibility, the form and the nature 
of their flame, their fmoke, or their odour,—but 
particularly in order to determine the quantity 
of coal which they are capable of yielding, the 
nature of the coal, denfe or rare, heavy or 
light, porous or folid, eafy or difficult to be 
burned, faline or not faline ; to afcertain by in- 
cineration the proportion and the properties of 
the afhes which they yield, the quantity and 
the nature of the afhes which they contain, 
efpecially that of which alkali forms part, as 
alfo the metais or the metallic oxides which may 
be concealed in them. This combuftion is per- 
formed either in caft-iron veffels, in which the 
action of the fire is moderated by fmothering 
it, by which means we obtain coals or afhes not 
completely burned, and more or lefs oily, which 
were formerly termed fixed falts, prepared after 
the manner of Tachenius; or it is performed 
in the manner in which wood is burned in new 
furnaces, or on a clean hearth, upon a grate of 
earth or wrought iron. It is by this procef 
“us alkalis are obtained. 
Thé analyfi s by means of water, confitts 
in Fe in general this liquid to vegetables, 
or to the different parts of plants, in order to fe- 
parate from them whatever foluble matter they 
contain. Under this point of view, all the im- 
mediate materials of thefe beings have been 
divided into two claffes : the one od fubftances 


foluble 
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foluble in water; the other of infoluble fub- 
ftances: endeavours have been made to deter- 
mine the relative proportion of thefe two 
kinds of fubftances. Water may be employed 
in five ways upon vegetable fubftances. . Either 
they are left to foak in-this liquid cold; which 
is termed maceration, or cold infufion. Yn the 
fecond, thefe fubftances are put, divided, and in 
the ftate of a more or lefs fine powder, into large 
quantities of water, in which they are agitated 
for a longer or fhorter time by means of 
agitators. This was the method of La Garate, 
by which he obtained beautiful extraéts, which 
he improperly called efential falts. Accord- 
ing to a third procefs, hot or boiling water is 
poured upon the vegetables or their produéts, 
and fuffered to cool upon them: this is called 
infufion. A fourth confifis in heating water 
flowly and gently upon thefe bodies, and con- 
ftitutes digeftion, which draws out more of the 
matter than infufion, and extracts even more 
than maceration, in the method of La Garaie. 
Laftly, the fifth method is decoétion; that 
is to fay, thé operation in which water is 
made to boil upon the vegetable fubftance. 
This laft fpecies of aétion. takes away much 
more matter from the plants than the four firft ; 
but befides that, it fufes and carries away 
feveral without diffolving them; and alfo 
tears away others from the folid etre Hs 
holds them only for a time fufpended; 
changes the nature the vegetable rabaaices | 
to 
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to a certain degree, alters their compolition, 
deftroys the equilibrium of their principles, and 
does not afford the materials which the boiling 
water diflolves, without caufing them to expe- 
rience a very remarkable.alteration. 

8. The analyfis of vegetables by the acids and 
the alkalis does not belong, as was formerly be- 


lieved, folely to the menfirual analyfis, or the 


- 


action of the fimple folvents. The acids and 
_ the alkalis, at leaft, unlefs very much diluted 


with water (for in this cafe they fearcely aét in 
any other manner than as folvents), produce a 
very great alteration in the materials of veget- 
ables. When they are ftrong and concentrated, 
they fuddenly change the equilibrium of the 
compofition of thefe materials; they change - 
their nature; and if we fhould afterwards take 
thefe materials thus changed for the true prin- 
ciples of vegetables, we fhould commit the 
fame error as was committed by the che- 
mitts, when they beheved that the preducts 
of the diftillation of vegetables exifted ey 
formed in them, previous to the aétion of the 
fire. Without explaining here how thefe fingu- 
lar alterations of the vegetabie fubftance pro- 
duced by the acids and the alkalis are effected, 
which will bé examined in detail in the order 
of faéts that will follow the prefent,—it is ufh- 

cient to know that the modern chemifts have 
found, from the data of the pneumatic doétrine, 
the true caufe of thefe alterations, and that it 
has led them to a better knowledge of the ve- 
4 getable 
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getable compounds, than could have been hoped 
for prior to the eftablifhment of this doétrine. 
Since this important difcovery, the action of 
the acids and of the alkalis is no longer at- 
tended with obfcurity, and they have even bé- 
come one of the moft valuable and moft ufeful 
infiruments of analyfis that can be employed, 
in order to determine the vegetable compofition 
with accuracy. 

9. By applying the oils, alcohol, and ether, 
three fubftances themfelves of vegetable nature, 
to the analyfis of plants, it has been obferved, 
almoft fince the commencement of theeighteenth 
century, that thefe fubftances have the property 
of diffolving fome of the materials of vegetables 
without acting upon the greater part of the 
reft, and that they may thus ferve to feparate 
thefe materials, and to indicate their relative 
proportion. They are fometimes employed be- 
fore the water, fometimes after the aétion of this 
liquid ; and according to the produéts obtained 
by the one or by the others, the relative quan- 
tity of the different principles which conftitute 
them is compared. It has been feen, in the - 
preceding article, that after having renounced 
the falfe induétions which they had drawn from 
the action of the fire, chemifts had recourfe to 
that of water and of alcohol; they then con- 
fidered only what each “of He {elvents took 
from the vegetables to be the real principles of 
the plants; what remained infoluble both was 
confidered as earth, as a caput mortuum, andthey 

| committed 
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committed this fecond'error, becaufe they con- 
fidered the vegetable analyfis only with relation 
to the art of healing, and becaufe they thought 
that this infipid refiduum was no longer capable 
of producing any aétion upon the animal eco- 
nomy. They did not conceive that fome ma- 
terials of the vegetables might efcape the fuc- 
ceffive action of thefe two folvents; and this 
was a fecond error, which infinuated itfelf into 


, the refults which they deduced from their firft 


experiments ; but thefe errors, which at prefent 
are well detected, no longer obfcure the {cience, 
nor retard its progrefs. , 

The inductions which the aétion of thefe 
three fpecies of chemical inftruments affords, | 
are much more exact than they formerly were, 
fince their mode of aéting has been better appre- 
ciated, as fhall be fhown in the following order. 
They are therefore juftly ranked amongft the 
moft advantageous means of analyfis that can 
be applied to the knowledge of vegetables. 

10. Finally, the ih and laft kind of ana- 
lyfis, which I diftinguith 3 in the chemical exami- 
nation of ra is the analyfis by fer- 
mentation; that which nature employs in order 
gradually to decompofe thefe organic bodies, 


“when being deprived of life they no longer be- 


long to the clafs of beings that are ufeful to 
her views, nor maintain ate rank in the order 
of her economy. The chemifts have drawn this 
means: of analyfis from the very bofom of na- 


ture, and they have nothing more to do in 
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order to employ it for their purpofes, than to 
encompafs as it were the vegetable fubftances 
with circumftances and conditions which give 
rife to fermentation. It is by the play of the 
multiplied attraétions between the different pri- 
mitive principles of plants, that the motion of 
fermentation 1s produced; the equilibrium of 
their compofition is broken; their arrangement, 
their intimate difpofition, change more or lefs 
rapidly, and thence arife new produéts, the 
properties of which, when examined with atten- 
tion, enable chemifts to conjecture what the 
fubftances were previous to their degeneration: 
it is, like every other chemical change, an 
equation of which fome parts have done no- 
thing more than. change their place, and paffed 
from one member to another, and which af- 
fords, when well underftood, a more or lefs fa- 
tisfaétory folution of the problem a we wifh 
to refolve. 


ARTICLE III, 


Of the general Refults of the different Analyfes 
with refpect to the Vegetable Compofition. 


. AMONGST the eight diftinct fpecies of 
Pa which I have enumerated and defcribed 
in the preceding article, we muft admit an ef- 
fential diftinétion, an ae divifion into 

| two 
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two genera; the one in fact confifts of immediate 
analyfes, which ferve to extra¢t from vegetables 
the different compound fubftances which form 
their texture, without altering them or changing 
their nature ; they afford, as products, what have 
been termed immediate or proximate principles 
of plants, the entire materials which are found 
ready formed and contained in their veflels and 
their refervoirs, fuch as their juices, their faps, 
their mucilages, their oils, their fecula, &c. Dif- 
fection, pounding, preffure, are efpecially the 
means of this analyfis. A flow fire, the applica- 
tion of water, of the oils, without the aid of a 
‘ ftrong or long-continued heat, anfwer the fame 
purpofes ; they feparate the compounded inate- 
rials of the vegetables to which they are ap: 
pled; and by thus infulating thefe different 
materials, they give, as their firft refult, the 
number and the relative propertion of thefe firft 
component parts, which are themfelves com- 
pounded; fo that they may already ferve to 
fhow the great difference which fubfifts between 
them and the foffils. 

9. This however is nothing move than a firft 
point of the vegetable analyfis, and is far from 
being what chemifts either could or ought to 
have contented themfelves with. After having 
feparated and obtained the immediate materials 
of the vegetables, they foon difcovered that 
thefe materials themfelves are compounds much 
more complicated than thofe which are found in 
minerals ; and the means which they have fuc- 
| F2 ceffively 
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ceffively put in practice, in order to inveftigate 
the compofition of thefe immediate materials, 
belong to the fecond genus of analyfes, the dif- 
ference of which I fhall proceed to fhow. Thefe 
analyfes, no longer like the firft, fimple extrac- 
tions, mere infulations of the materials of which 
vegetables are immediately formed, they at- 
tack more or lefs profoundly thefe materials 
themfelves in their intimate compofition : of this 
order are the more or lefs ardent action of fire, 
that of water aided by ‘heat of combuftion, 
of the acids, of the alkalis, and fermentation ; 
whence it follows, that amoneft the eight fpe- 
cies of analyfes there are fome which can never 
be any other than immediate, or not altering ana- 
lyfes, fuch as the mechanical act of expreflion, &c. 
others may either be the means of immediate 
extraction, when they are employed with mo- 
deration or little energy, as fire, water, the 
acids, &c. Laftly, feveral of them never aét other- 
- wife than as altering and decompofing means, 
fuch as the aétion of the concentrated and pow- 

erful acids, combuftion, fermentation. | 
3. It was by obferving the effects of thefe de- 
ftruétive means, of this fecond fpecies of ana- 
lyfis, and efpecially the decompofing power of 
fire, to which, for fo great alength of time, they 
had almoft exclufively recourfe, that chemifts-had 
conceived ideas, undoubtedly inaccurate and even. 
' erroneous, - relative to the conftituent principles 
of vegetables, but never Hs fuch as they were 
then Abe to conceive. Their inaccurate inftru= 
Rig ments, 

2 


VEGETABLE ANALYSIS. 69 


ments, and the profound ignorance in which 

they ftill were, of the nature of the fubftances 

fufceptible of affuming the gafeous form, all of 

which they took for air, had led them to ima- 

gine that vegetables were compofed of fire, 

air, water, al earth, and thefe in fact. were 

what they obtained, or believed they obtained, 

as the laft refult of the analyfis of vegetables, 

-The gafeous carbonic acid and: hidrogen gas 
paffed at that time for air; they neither knew 

how to colleét them, nor how to determine their 

differences from the air. ftrictly fo called; they 

fuffered them to efcape through the tubes 

and the open extremities of the apparatutes ; 

they were fo many produéts which they ne- 

elected, or which they confounded with. the 

fluid of the atmofphere, in which they fuffered 

them to be diffipated. The liquids which they 

obtained, the water which formed their general 

bafe, appeared to them to be entirely contained 

in the vegetable matters ; they were ignorant 

that this was a compound which might be 

formed in a direct way. by the torture to 

-which they fubjeéted thefe fubftances, and that 
its elements, feparated from their flate of wa- 

ter, might exift merely as particular principles 

‘in the Fun The coal which they obferved 
appeared to them to be earth, and they had no 

idea either of the indeftruétible nature of car-. 

_ bon, or of its properties, or of its exiftence as 
a principle in organic bodies. : Long did this 
opinion of the primitive compofition of ve- 
eetables 
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getables by fire, air, water, and earth, reign in 
the fchools, and it received the happy modifica- 
tion at which ithas fince arrived, only by the feries 
of difcoveries, and of luminous ideas that have 
followed the eftablifhment of the pneumatic 
doctrine. 

4. By means of thefe difcoveries, modern 
chemifts have found that the laft term of ve- 
getable decompolition is almoft always water 
and carbonic acid; that in order to obtain thefe 
Jaft products of the analyfis of plants, nothing 
more is neceffary than to deftroy the equili- 
brium which kept their principles united ; that 
all the oxigenated bodies, or thefe ane of: 
yielding oxigen, by adding that which was 
wanting, in order pas to faturate the 
Carbon and the hidrogen, contribute efpeci- 
ally to effect this total decompofition ; and 
that thus hidrogen, carbon, and oxigen, were 
found to be the conftituent principles of veget- 
ables. ‘The union of thefe three primitive bo- 
dies prefents in the ternary compounds a fpe- 
cies of mixed combuftible in part faturated 
with oxigen:/thefe are a kind of oxides with 
binary radicals, im which the three principles 
which reciprocally faturate each other, are united 
by attraétive forces which balance each other 
in fuch a manner as to keep up amongft them- 
felves the equilibrium and repofe, which con- 
{titute the effence or the mtimate nature of the 
yegetable compounds. 

‘5. The difference of proportion betw een thefe 
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three principles caufes thefe organic compounds 
to vary and differ from each other, and thence 
arifes the diverfity of what are called the 
immediate materials of vegetables, the muci- 
lages, the acids, the oils, &c. but the attractions 
which keep thefe three fimple bodies united 
with each other, are capable of experiencing 
great and frequent alterations, of diminithing 
and augmenting in fuch a manner, that the 
equilibrium which approaches them together is 
eafily broken: accordingly, thefe compounds, 
more complicated than thofe which are found 
in general in minerals, admitting between their 
principles, which are more numerous, and at 
the fame time lefs approaching to each other, a 
greater number, and confequently a greater va- 
riability of attractions, are much lefs perma- 
nent, and much more fubjeét to changes, than 
what are found in the foffils. Fire, which -fe- 
parates the molecules of bodies, and diminifhes 
their attraction; water, which penetrates and 
tends to feparate them; fermentation, which 
equally tends to infulate them ; all that can in- 
fluence this complex compofition, the equili- 
brium of which is fo eafily deftroyed, quickly 
diffolves the- link which keeps the principles 
in union with each other, varies their nature, 
modifies them inceffantly, but always at laft 
converts them into the two binary compounds, 
water and carbonic acid, which are conftantly. 
the laft refults of all the chemical operations to 
which we fubje& vegetables. 

6. Thus 
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6. Thus we may conceive the multiplied 
changes which the vegetable compounds undergo 
between the two extremetermsof alteration which 
are produced in them by the different modes of 
analyfis to which they are fubjeéted. From the 
moment when any agent, applied to a vegetable 
fubftance, begins to deftroy the equilibrium of 
the attraéting forces which exift between their 
three general conftituent principles, the hidro- 
gen, the carbon, and the oxigen, to that period 
at which this agent diffolves them entirely, by 
uniting both the combuftibles with the oxigen 
in particular, till it is reduced entirely into 
water and carbonic acid, the vegetable matter 
paffes through a great number of intermediate de- 
grees of compofition, in which the carbon is more 
or lefs infulated or diminifhed; the hidrogen be- 
comes equally either predominant or diminithed; 
the oxigen is detached with a portion of the 
hidrogen, or even of the carbon, or united in 
a fixed ftate in a larger proportion than before 
with this fubftance. We alfo fee it become co- 
 loured, foftened, fufed, fwelled, change its tafte, 
its folubility, become oleaginous or acid; in a 
word, it affumes a great number of modifications 
dependent upon the change of proportion and 
of equilibrium amoneft its firft principles. 

7. We muft therefore confider in general the 
vegetable fubftances as compounds, at leaf 
triple, of carbon, hidrogen, and oxigen; as 
a kind of oxides, which vary from each other as 
they pafs out of the hand of Nature, in the 

| | primitive 
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primitive proportion of their principles; very 
fubjeét to alteration in this proportion itfelf, 
which, by this change of equilibrium, afford in 
the different ftates which they are capable of af- 
fuming, important inductions to the chemift rela- 
tive to their compofition ; which frequently per- 
mit us to appreciate more efpecially this relative 
proportion between the different materials, which 
are compared with each other, upon which art 
operates, whether by diminifhing or by augment- 
ing this proportion of certain principles, fo as to 
modify them, and caufe them to pafs from one 
{tate to another, and thus to feize in fome mea- 
fure, through thefe tranfitions, the modifications 
of the compofition of the fubftances which expe- 
rience it. Here I have only to announce the. 
generality of thefe principles; the details and the 
facts in fome mealure fpecific, which are de- 
ducible from them, will be exhibited in the ar- 
_ ticles of the fubfequent orders. 

8. It is to the fame confideration concerning 
the general nature of the vegetable compounds, 
that we have to refer the impoffibility which che- 
mifts have hitherto found, of forming in a dire 
way a fubftance analogous to that which the 
plants afford. We have feen in fome of the pre- 
ceding feétions, and efpecially in the fecond, that 
it is poffible to unite fulphur, phofphorus, and 
carbon with hidrogen; that this latter combi- 
nation exifts particularly in carbonated hidrogen 
gas, and in the vegetable coals; but when we 
attempt to add to this binary combuftible the 

oxigen 
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oxigen which would be neceffary, in order to make 
it approach to a vegetable compound, either the 
union is not poffible, or in proportion as it is 
effected, the carbon and the hidrogen feparate 
the one from the other, and combine fepa- 
rately with the oxigen; and if we refleét for a 
moment, we find that all the phenomena of ve- _ 
getable analyfis confift inthis. The art of che- 
miftry is permitted to infulate, and to deftroy the 
union of the principles in a vegetable compound, 
As foon as it aéts upon this compound, it firft de- 
ftroys its equilibrium; and however flight its 
action may be, it tends to change the nature of 
its compofition, to convert it into another, to 
modify it by entirely deftroying a portion of 
it: but it can never augment a vegetable fub- 
ftance, at the fame time leaving it fuch as it 
783 its means, its inftruments are too violent, ~ 
too penetrating, too aétive ; and to nature alone | 
is referved the power of creating, reproducing, 
in a direét way forming the firft elements or 
primitive matters of the vegetable compounds. 
This laft fubjeét, which is of great, import- 
ance, will be fufficiently developed in the fubfe- 
quent article, 
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ARTICLE IV. 


Of the Refults of Vegetable Analyfis in general, 
applicable to the natural inition of the 
Materials of Vegetables during their Life, 
and to their Alteration after their Death. 


. SINCE all the moft exaét analyfes have 
et that the vegetable fubftances are formed, 
in their firft Sane of carbon, hidrogen, 
and oxigen, to which are added, but only in 
fome cafes, and not as indifpenfable acceflaries, 
azote, fulphur, phofphorus, &c. it is very evi- 
dent that the problem of the natural formation 
of thefe compounds confifts in knowing whence 
the vegetables derive thefe primitive fubftances, 
and how they appropriate them to themfelves, 
and thus combine them three and three. This 
problem in fact comprifes the whole of veget- 
able phyfics; and it is notin thefe firft confider- 
ations with which I am here occupied in the 
articles that form a fort of introduction, or pre- 
liminary difcourfe, to the analyfis of plants, 
that I can, or even ought to difcufs it in its 
full extent. I here intend only to point out 
that intimate relation which fubfifts between the 
generalities even of the ed ei we have 
relative to the vegetable analyfis, and the facts 

which 
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which appertain to vegetation: this is the only 
object to which I can now attend. 

2. What I have faid above concerning the 
impracticability of compefing a vegetable fub- 
ftance by chemical means, as yet, though we 
are not denied the hope of being hereafter 
able to do it, and though the fame has perhaps 
already been done Aer our being aware of 
it, efpecially with refpeét to deli ait the moft 
fimple perhaps of the materials produced by the 
organized bodies,—what I have faid neceflarily 
refers to the creative or plaftic power which ve- 
getables enjoy during their life. The very ‘act 
of vegetation confifts in forming for their own 
development, for the extenfion and the nutri- 
tion of their parts, the different immediate ma- 
terials which conftitute them. After having 
drawn in by their roots and by their pores, which. 
are always open, caloric, air, water, carbonic 
acid, carbon itfelf in a ftate of divifion, which 
is furnifhed to them by the foil charged with 
natural or artificial manures; the vafcular, and 
efpecially the utricular organs, which every 
where form their texture, appropriate ta thém- 
felves thefe nutritive principles, recompound 
them, and effeét with thém, by à fucceflion of 
chemical phenomena or forces s, the ternary 
combination, or compofitions, which conititute 
their liquids and: their folids, or Bes immedi- 
ue materials. | ACIER 

3. It is fufficient in this plate, if we well un- 
derftand that the formation of the vegetable com- 

| pounds 
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pounds is the produét of the chemical attrac- 
tions, which exert themfelves in the organic in- 
ftruments of the plants; and confider whatever 
takes place in vegetation, in the chemical ve- 
getable conftitution, as a feries of operations, 
of natural analyfes and fynthefes, the determi- 
nation of which, though eafy to be conceived 
in general when the nature of thefe organic 
compounds is underftood, mutt depend itimateds 
ately upon the procetfes we have defcribed in ex- 
plaining the nature of thefe fame campounds. 
No doubt can remain relpeéiing the influence 
which the chemical analyfis of vegetables muft 
have in the appreciation of the phenomena of 
vegetable life; and when we fhall have in- 
formed matics} in detail with all the proper- 
ties of thofe beings, we fhall fee what great 
. fervices chemiftry has already rendered, and ef- 
pecially how many are ftill to be expected, from 
the application of the modern or pneumatic 
chemifiry to the philofophy of plants. 

4. The expofition of the general nature of 
vegetable compounds is no lefs important 
for underftanding that of the different and 
numerous alterations which they are capable 
of experiencing after their death. In gene- 
ral, the totality of thefe alterations is to be 
confidered as the neceffary confequence of their 
complicated compofition, and of the play of the 
multiplied attraétions which re-aét between the 
different conftituent and primitive principles 
which form them by their union. This equi- 

librium, 
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‘librium, which keeps their elements united, 15 
fo eafily difturbed, and this perturbation is or- 
dained in fuch a manner by nature, it enters fo 
immediately into the plan of her economy, 
that it is the courfe which fhe caufes the ve- 
getable fubftances to take, in order to make 
them reftore in fome meafure the portion of 
matter which fhe had lent for their organiza- 
tion, and return it to the common Fe 
of its perpetual circulation and employment. 
This character of deftruétibility depending, as 
I have fhown, upon the nature of their compo- 
fition itfelf, is one of the greateft differences 
that can be eftablifhed between the vegetable 
matters and the foffil fubftances. The latter 
always remain in the fame ftate, at leaft as far 
as relate to themfelves, and are alterable only by 
external caufes and accidents ; whilft the former 
contain in themfelves, and by reafon of the 
complicated attractions of their multiplied com- 
ponent parts, an intimate principle of altera- 
tion, and of fpontaneous deftruction, dependent 
upon their order of compofition, which pre- 
vents their remaining for a long time in ane 
fame ftate. 

5. The fame general data, relative to the com- - 
pofition of the primary materials, alfo diffufe the 
greateft light over the arts which are occupied 
with thefe matters. It has been feen that all 
the fpecies of vegetable analyfis may be confi- 
dered as belonging to two genera; the one in 
fact does nothing more than extra¢t, without al- 

tering, 
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tering, the immediate materials of vegetables ; 
the others modify, change, alter, and decompofe 
them more or lefs powerfully, either at the very 
moment in which they are extraéted from the 
plants, or a louger or fhorter time after they 
have been extracted. The arts which are exer- 
cifed upon vegetable fubftances, if we ex- 
cept thofe which only change their form or 
external dimenfion, have equally the double ob- 
ject, either of feparating fome particular mat- 
ters from vegetables, in order to obtain them 
infulated and more or lefs pure, or to convert 
thefe matters into new products, modified and ap- 
propriated to the different ufes of fociety. Now 
in both cafes, they are referrible either to 
fimple extraction, or to the more or lefs ad- 
vanced decompofition of the immediate mate- 
rials of the vegetables. This general view is 
fufficient for the prefent, to fhow the relation 
which fubfifts between the chemical knowledge 
that has been acquired refpeéting plants, 
and the arts whofe object it is to employ them 
for the benefit and profperity of men united 
in the ftate of fociety. The articles comprifed 
in the fubfequent orders will give much more 
perfpicuity and fulnefs to thefe firft notions. 


Third 
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Third Order of Faé&s relative to the dogs 
Compounds. 


Of the Chemical and Gharadertiie Properties fe 
Vegetable Subftances in general. 


ARTICLE I. 


General Obfervations concerning thefe 
Properties. 


1. THE details which I have given in the 
preceding order relate only to the compofition 
of the vegetable fubftances in general. ‘They 
{how in what this compofition confifts; they ex- 
hibit the notions that have been adopted, and the 
facts that have been afcertained by the lateft 
difcoveries of fcience relative to the nature of 
the vegetable compounds, After they have been 
well confidered and underftood, they muft na- 
turally lead us to the inveftigation of the che- 
mical properties which charatterize thefe com- 
pounds, the expofition of which they render 
more eafy, and their theory more luminous. 

2. I call thofe the chemical properties of ve- 
getable compounds, which, fhown in the manner 
in which thofe compounds, when deprived of their 
life, or feparated from the living vegetable are af- 
fected by the different re-agents, to the contact 
of which they are cae the changes they 

experience 
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experience, and the new refults which they af- 
ford. It muft undoubtedly be here expected 
that great differences will be found between 
the organic matters; and the mineral or foffil 
te In general the firft, being more com- 
plicated in their compofition, are infinitely more 
changeable by the action of thefe bodies, and the 
alterations which take place in them muft be 
more multiplied, more difficult to be underftood 
or well explained, than thofe that have been 
indicated in the hiftory of all the preceding fub- 
ftances. 

3. As this new part of the fcience has not 
yet been treated and developed in a fufficiently 
extenfive manner in moft of the works of che- 
Miftry, and-as in general the vegetable analyfis 
has not yet received, in the elementary books, 
that extenfion of which it is fufceptible, and 
which alone is capable of affording an adequate _ 
notion of its prefent ftate, as well as of accelerat- 
ing its progrefs, I have thought it incumbent 
upon me to treat of the properties of vegetable 
compounds in general, before {peaking of their 
immediate materials in particular. By this 
means the hiftory of the latter will become much 
more perfpicuous, and will require no additional 
details, which would occafion a great number 
“of repetitions. 

A. Amoneft the alterations which conftitute 
the effects of the different agents upon the ve- 
getable compounds, and which determine the 
chemical properties of the latter, though they all 

W OL. VAL: G | _ tend 
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tend to their decompofition, and at lait even 
produce it completely, there are feveral which 
are only a kind of converfion of the one of 
thefe matters into the other; and this is one of 
the characters moft intimately connected with 
their nature. Confidering them all under this 
point of view, we fhould be led to fay, that 
there is only one fingle vegetable fubftance in ge- 
neral, fufceptible of a number of modifications, 
of fica tranfitions from its firft ftate, or 
moft fimple compofition, to its complete decom- 
pofition. ‘Thus we are induced to believe that 
~ mucilage is the firft vegetable compound, that 
which is the leaft remote from the foffils by its 
fimplicity, and that the acetous acid is in this ge- 
nus the laft termof the compofition; fo that, when 
we fhall well underftand the fucceffive altera- 
tions or modifications which the vegetable mat~ 
ter is capable of undergoing, we fhall be able to 
“arrange in a natural order all the immediate 
materials of vegetables, which are really nothing 
more than co-ordinate and neceffary tranfitions 
of the vegetable compound from one ftate to 
another, and of which it is neceflary only to de- 
termine accurately the relations and natural ar- 

rangement. | 
5. Under this head of remarkable permuta- 
tions, it is that we ought to arrange all the 
changes of which the vegetable fubftances are 
fufceptible, or all the chemical properties which 
characterize them, and are only the different 
effeéts of thofe changes, Hence it happens, 
that 
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that however different the agents or the inftru- 
ments may be which muft be employed in order 
to determine thefe properties, they all refemble 
each other in their ultimate or more energetic ac- 
tion; or at leaft there fubfifts bet ween them, in the 
mode of their effects, relations, or analogies, 
which I fhall not neglect to point out. Thus all 
the re-agents proper for changing the nature of 
vegetable fubftances modify them at firft, caufe 
them to affume different ftates, which feparate 
them into different compounds lefs complicated 
than they were at firft, and all equally conclude 
with reducing them, as the laft refult, into water 
and carbonic acid. 

6. But though this analogy, fo illuftrative 
of the effeéts of the re-agents, is connected with 
the very effence of the vegetable compound, 
though I obferve that I here confider the whole 
mafs of the materials of vegetables only as a 
fingle compound, as a kind of matter produced 
by the work of vegetation, I am obliged, in 
order to enunciate all the modifications which 
this fubftance is capable of experiencing from 
the different agents, and which conftitute its 
real chemical properties, to diftinguifh thefe 
into as many particular effects as there are 
agents or inftruments capable of enabling us 
well to determine thefe properties. This me- 
thod will have the advantage of fuffering nothing 
of importance to efcape, and of prefenting the 
regular feries of all the modifications-which the 
vegetable matter can and actually does affume. 

G 2 I diftin- 
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I diftinguith all the chemical properties of the 
vegetable fubftance in general, confidered here as 
afingle genus of compounds, into feven pheno- 
mena, according to the number of agents which 
exert their energy upon this matter. Thefe 
feven phenomena fhall have the titles of actions 
of fire, 1of air, ofwater; of the alkalis, tof the- 
acids, of the falts, and of the oxides and metallic 
folutions. By confidering the whole in fuccef- 
fion, we thall not only afcertain the degree of 
perfection which the fcience has already ae- 
quired, but alfo the elevation to which it may 
fill hope to arrive, and the perfeétion which it 
ought to attain. 


ARTICLE JG Feist 


of ced Chemical ‘Properties of Vegetable. 
Subfiances treated by Calorie. 


BEFORE There determine with-precifion 
what are the chemical changes which caloric : 
produces in the vegetable compound in general, 
I mutt diftinguifh thofe which it caufes it to 
to undergo, according to the different propor- 
tions of its accumulation, or according to the 
degrees of temperature.” Four pheriomena pre: 
fent themfelves here, and ought to be fuecef: | 
fively examined; the one is infpiffation or defic- _ 
cation ; the other anfwers to what is termed dif: 
tillatron on the water bath; the third is coc: 

tion 
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tion or baking; the fourth the total diffolution 
of the principles, whether in clofe or in open 
veffels. The three firft are only partial decom- 
pofitions fimple changes, or modifications ; the 
la{t is the complete Rpeontneatien: 

2.-No one is ignorant, that however: sd 


the temperature may be, and however moderate 


_or flight the quantity of heat which is accumu- 


lated in a vegetable fubftance, whether liquid or 
folid, its nature is gradually changed, indeed 
in a longer or fhorter fpace of time, and in a 
more or lefs feeble degree. Thus, by the heat 
of a ftove, the vegetable liquids are thickened, 
their colour grows deeper, they affume vifcidity, 
confiftence, and even a perfeétly folid  ftate. 
Thus the juices become concrete and coloured ; 
as that of the heads of poppies forms opium; 
from the white and very liquid ftate. in which 
it formerly was, it becomes reddifh-brown and 
folid... The fame-happens with the juice of aloes 
and of euphorbium. it is not, however, as has 
been believed, the mere evaporation of the water 
which produces this effect; and it 1s not a 
fimple infpiffation which takes place even with- 
out the contaét of the air. Some of the princi- 
ples have already re-aéted upon each other ; al- 


ready has the equilibrium of the vegetable com- 


pofition undergone fome derangements, and 

{mall portion of the hidrogen having efcaped 
with the water, the matter is a little more car- 
bonated, and confequently a little more co- 
toured than it was before, 3 
SRE 
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3. The folid and frefh parts of vegetables, 
when we with to dry them, to deprive them of 
the water of their green ftate, which would pro- 
duce an alteration in them, and to preferve 
them afterwards without alteration in this ftate 
of drynefs, undergo fomething fimilar, whether 
we leave their deficcation to be effected by the 
rays of the fun in a convenient feafon and 
weather, or effect it by the artificial heat of 
ftoves. The following are the changes that 
take place in the delicate texture of the flowers, 
the more folid texture of the leaves, the ftill 
more folid fubftance of the bark, the ftalks or 
the roots. Their colour changes, or if it be pre- 
ferved in the moft permanent, it becomes deeper, 
and is fenfibly altered; their organization is de- 
firoyed; in proportion as their water is diff- 
pated, a more or lefs perceptible odorous matter 
efcapes from them in ftreams that are invifible, 
but very difcoverable; animals avoid or feek 
it, according to its nature; and the air is fre- 
quently altered byit. If the deficcation be too 
violent or too long continued, the vegetable 
matter not only becomes inodorous, brownor yel- 
low, dry and brittle, and frequently little or not at 
allfapid, but afterexamining it, we find it almoft - 
burned, and very much altered; fometimes even 
it is no longer fit for the purpofes for which it 
was s defined 

. Diftillation on the water bath produces a 
Fe very different from that which has hither- 
to heen attributed to it: undoubtedly it difen- 
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gages the water that exifts ready formed in the 
vegetabies, and reduces it to the ftate of vapour ; 
but it is not only this water contained and ex- 
iting ready formed which is raifed, but a cer- 
tain portion is alfo formed by the tendency 
which the hidrogen has to infulate itfelf with 
the oxigen. The carbon, which foon predo- 
minates, gives a fallow or light-brown colour to 
the vegetable fubftance. It is true that the 
gentle temperature, which this mode of treat- 
ment produces, affords only a very fmali quan- 
tity of this product; but this is futficient to 
induce a fenfibie change in the organic matter, 
which, after it has experienced it, is no longer 
exactly the fame as it was before. Together 
with this water, partly contained, and partly : 
formed by the diftillation on the water bath, an 
odorous matter is fublimed, which was long 
confidered at a particular vegetable principle, 
and defignated by the names of /piritus reûor 
or aroma ; but Lhave proved by particular invef- 
tigations, ef which I fhall give an account in 
the article concerning vegetable tranfpiration, 
that there exifts no aromatic principle properly 
fo called; that every fubftance, whatever it may 
be, has a determinate odour when it is vola- 
tilized; that whatever cfcapes in vapour from the — 
fubftances which are fubjeéted to the action of 
the fire, prefents itfelf with this odorous cha- 
racter; that it is moft frequently volatile oil, 
diffolyed in water, which conftitutes it, but that it 

aay 
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may alfo be a fmall quantity of extractive mat- 
ter, mucilage, or fome gafeous fubftance. 

5. I have diftinguithed, as a particular phe- 
nomenon or product of fire, the coction or 
baking of vegetables, asthe chemifis have not yet 
paid fufficient attention to this fingular change, 
which however is one of the moft known and 
moft ufeful to mankind. It is known that when 
we expofe to a dry heat continued for a longer 
or fhorter fpace of time, either immediately 
upon the fire of the grate, or in the hot afhes, 
a vegetable fubftance, folid and generally a little 
fucculent, a pulpy, parenchymatous fruit, a 
lialk, or a tuberous root; thefe fubftances, pene- 
trated_with caloric, grow tender, foft, more ealy 
to be bruifed than they were before, acquire a 
mild and fometimes faccharine tafte, inftead of 
the infipid or even auftere flavour which they 
had at firft, and are afterwards much more 
agreeable, as an aliment, to man, and even to fe- 
veral animals, whilft at the fame time they become 
more eafy of digeftion. Is it not therefore evi- 
dent, even to one who has leaft ftudied this 
part of natural philofophy, that a remarkable 
change muft takeplace in the vegetable fubftance 
thus baked and become pulpy, foft, and fweet; 
that there has been formed in it water and fac- 
charine matter by a new combination of its 
principles, and that coction is one of thofe tran- 
fitions of compofition which approach greatly 
to the nature of maturation or of germination? 


“As 
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As to the roafting of fome other dry vegetable fub- 
ftances,an operation which isalfo fometimes called 
baking, fuch as that of the js CTAInS, 
chefnuts, farina, fecula, bread, it is very evi- 
dent that the reddifh colour, ie brittle pro- 
perty, and the fomewhat acrid tafte which thefe 
fubftances acquire, are the product of a more 
profound and more violent alteration which 
they undergo, and which in fome meafure re- 
fembles what takes place at the commencement — 
of deftruétive diftillation with the naked fire of 
which Lam about to fpeak. The roafting of 
coffee is the firft term of alteration which a dry 
vegetable matter can undergo, previous to its 
total decompofition, in the economical opera- 
tions to which vegetables in common ule are 
fubjected. | 
6. When we expofe a dry vegetable fubfiance 
to a heat above that of boiling water, in clofe 
vefiels, in an apparatus compofed of a retort of 
ftone-ware, of iron, or of hard glafs, and coated 
with lute in order that it may be able to refift 
the action of the fire, a receiver of glafs, pro- 
vided with a tube of fafety, and terminated by 
a tube immerfed under a glafs jar filled with 
water; and if we apply to this apparatus a-gra- 
duated heat till the bottom of the retort has 
become red hot ; the vegetable matter will bethen 
entirely decompofed, Be its infulated principles 
acting upon one another ; we obtain a fucceffion 
of gafeous, liquid or even folid produéts, which 
did not exift in the fubfiance, and there re- 
mains 
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mains a coal retaining the primitive form, and 
even organization, if the fubftance was folid, or 
more voluminous and differently configurated 
if the matter was fufible. Though thefe pro- 
duéts differ more or lefs from each other, accord- 
to the diverfity of the vegetable fubitances 
which furnifh them, and though it is neceffary 
well to diftinguifh the products of the gums, 
for example, from thofe of the oils, the extracts, 
the woods, as I {hall fhow in the following or- 
der of this feétion, there exifts neverthelefs, 
even in the midft of this diverfity, an identic 
generality of alteration, which depends upon 
the nature of vegetable compofition, and 
ought to be here confidered in its aggregate as 
a characteriftic property of this genus of com- 
pounds. The manner in which the pneumatic 
doétrine has arrived at the knowledge of the 
nature and caufe of this attraction is one of 
the moft beautiful refults of the revolution of 
chemiftry, and one of the moft ingenious theo- 
ries which at the prefent day we poffefs, It 
explains all that was obfcure and uncertain in 
the operations of the chemifts: it fhows how 
they were led into error; how the new materials 
that were obtained were formed; how, even 
from the formation itfelf of thefe materials, we 
may derive a fufliciently exact knowledge of the 
nature and primitive compofition of veget- 
able fubftances. : i 
7. In order to comprehend the remark- 
able changes produced upon vegetable fub- 
{tances 
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ftances by the action of a violent fire, it is ne- 
ceffary we fhould recollect that thefe fubftances 
are compoted of three primitive principles, 
hidrogen, carbon, and oxigen, maintaining 
themfelves in their equilibrium of ternary com- 
bination at the ordinary temperature, on ac- 
count of the equality of attraétion which exifts 
between them. But when the temperature is 
raifed, when the caloric, penetrating the mafs 
of this compound, removes the molecules far- 
ther from each other, then the attraction which 
keeps them united is weakened, and they tend to 
feparate from one another ; and if the heat be but 
a little fuperior to that of boiling water, the 
hidrogen aud oxigen feparated in part from the 
carbon combine together and form water, which 
is difengaged; a portion of the hidrogen com- 
bines with a certain quantity of carbon, and 
forms an oily compound, which is volatilized : 
thus the phlegm and the oil, the two firft pro- 
ducts of a vegetable fubftance diftilled by a 
degree of heat fuperior to that of boiling water, 
were not contained ready formed in the fub- 
ftance, but are to be confidered as produétions 
of the fire. At the fame time when thefe two 
eompounds are formed, feveral vegetable acids 
are alfo formed, which likewife did> not exift 
in the vegetable fubftance, but are owing 
to the combination of a portion of carbon, of 
hidrogen, and of oxigen in particular pro- 
portions ; the pyromucous and the pyroligneous 
acids are the beft known of thefe empyreumatic 

acids, 
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acids, though there is reafon to believe that 
there are feveral others hitherto unknown, 
which are compofed .in this manner by the ac- 
tion of the force. . In proportion as thefe new 
combinations are effected at the temperature 
which I have indicated, carbon is left behind, 
which not being able to enter into thefe combi- 
nations on account of its fuperabundance with 
relation to the hidrogen and oxigen, retains 
fome of the fixed fubftances, efpecially of the 
falts and earths contained in the fame organic 
fubftance, abforbs a portion of oxigen, and 
forms a coal which remains in the retort. 

8. But when we apply to the vegetable fub- 
{tances a heat much fuperior to that of boiling 
water, and fuch as to render the retort red hot ; 
water is then no longer forined; becaufe at this 
temperature the carbon having a ftronger at- 
traction for the oxigen than’ the hidrogen has, 
carbonic acid 1s fooner produced; and the por- 
tion of water which was formed previous to the 
application of this violent heat is decompofed 
during this fecond period by the red-hot carbon, 
and forms carbonic acid: the hidrogen being 
then fet at liberty 1s difengaged, fufed by 
the caloric into: elaftic fluid, im the ftate 
of carbonated hidrogen gas; oil likewife is 
then no longer formed, and that which had been 
formed and had remained in the vegeta- 
ble fubftance is decompofed, This is. what 
happens at the end of the diftillation of vegeta- 
bles:-in the retort, and is the reafon why 
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at this period, the temperature being much 
elevated, a confiderable {welling takes place im 
fuch of thefe fubftances as are fufible. The 
abundant difengagement of carbonic acid and 
carbonated hidrogen gas then raifes the whole 
mafs, and fills the receivers with a grey fmoke, 
on account of the portion of carbon which the 
latter very hot gas carries with it, and of which 
it begins to depofit a portion in the upper part 
of the apparatus, from the firft degrec of refri- 
geration which it then experiences. The action 
of ithe fire does not : ceafe: till: there 1s) no 
longer any hidrogen or oxigen in the fubftance 
fubjected to diftillation, and then the coal . 
‘which is its refiduum remains alone and vithout 
any volatile matter, 

9. According to the rapidity and the Foret 
of the heat which:i is employed in this operation, 
we obtain at pleafure either the one or the other 
of the two kinds of phenomena and produéts, 
which, in faét, depend upon the difference of 
temperature with which this difüllation of a 
vegetable fubftance is effected. The firft kind 
of ‘phenomenon i is characterized by the forma- 
tion of water, of oil and of the liquid acids ; 
the fecond by the difengagement of bone 
acid gas and carbonated hidrogen gas. We 
have it in our power to decompofe or alter the 
organic matter in either manner, to change it 
into either of the new compounds: and thus by 
the diverfity of alteration which is in our power, 

Er tah 
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it is very well fhown in what the action of fire 
upon vegetables really confifts. 

106: 1 i not here fpeak of that product of 
diftillation by naked fire, or the violent decom- 
pofition, effected by heat, which is obtained 
much more rarely and much lefs conftantly than 
the preceding, from only fome vegetable fub- 
ftances, becaufe itis only a kind ofacceffary of the 
firft, and becaufe this product, which is conftant 
in the diftillation of animal fubftances, is formed 
only in the diftillation of thofe vegetable 
fubftances, which approach to the nature of the 
former: this product is ammonia. It is obferved 
only in fuch of thefe fubftances as contain azote 
amonegft their principles, and which, by this 
addition, become complicated in fuch a manner, 
that they have long been termed vegeto-animal 
fubftances by the chemifis; of thele we fhall 
fpeak in the following feétion: 


ARTICLE III. 


Of the chemical properties of vegetable fub- 
fiances treated by the air. 


1. IT was impoffible for chemifts to compre- 
hend or explain the effects of the air upon the 
vegetable fubftances that are expofed to it, after 
having ceafed to live or vegetate, at the time 
when they knew neither the conftitution of the 
air nor the general compofition of thefe fub- 

ftances. 
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ftances. Though they were able to obferve 
fome of the alterations which they undergo, 
efpecially the moft prominent and remarkable, 
they were unable either to afcertain exaétly in 
what they confifted, namely the real changes that 
had taken place in the compofition of thefe fub- 
fiances, or to determine the part which the 
contaét of the air had in them. They faw that 
the vegetable fubftances became coloured, dried, 
and oa or were decompofed, when thefe 
effects were fufficiently marked to be very mani- 
feft and diftinguifhable; but they neither knew 
whether the fame phenomena took place in clofe 
veffels, nor why or. how the atmofphere contri- 
buted to their production. Moreover, when 
we compare the few notions which the Ancient 
Chemifts poffeffed relative to this fubjeét, even 
concerning the moft violent of thefe altera- 
tions, we foon fee that moft of the faéts which 
concern them efcaped their notice, and that it 
was even very natural that they fhould hardly 
pay any attention to them: accordingly, prior to 
the eftablifhment of the pneumatic doétrine, 
before the data of Lavoifier and Citizen Ber- 
thollet, nothing had been faid concerning the 
properties of the vegetable fubftances depen- 
dant upon the air. The elementary books, 
written even fince that period, have treated too 
fuperficially concerning this fubject. 

2. In order that I may omit nothing that 
belongs to thefe chemical properties derived 
from the action of the air upon the vegetable 

fub- 
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fubftances, I fhall defcribe them, or rather I 
fhall announce them here as forming fix very 
diftinét phenomena. 

a, The objeët of the firft will be the abforp- 
tion of a. principle of the air‘ by thefe fub- 
ftances. 

6. That of the fecond, the precipitation and 
the concretion in the vegetable liquids which 
follow this abforption of one of the principles 
_of the atmofphere. 

e. The third will comprehend the coloration 
which thefe fubftances undergo, 

d. The fourth, the kind of combuftion to 
which we may refer this chemical property in 
general. 

e. The fubject of the fifth phenomenon will 
be the change which the air itfelf experiences 
from ‘the action of the vegetable fubftances, in 
proportion as its contact caufes them to experi- 
_ence the four firft. | 

f. Lafily, in the fixth and laft phenomenon, 
E {hall rank that kind of decompofition, more or 
lefs flow, which vegetable fubftances undergo 
by the contact of the atmofpherical air. 

This divifion into fix phenomena, by particu- 
_larly fixing the attention of chemifts upon each 
fpecies of alteration which the air produces in 
the vegetable compounds, will be attended with 
the particular advantage of omitting nothing 
which is effential to be known refpeéting this 
genus of chemical properties; and though thisde- 
partment is not fo far. advanced as were to be 
| wifhed, 
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wifhed, it will at leaft appear very proper for 
exciting the attention of the learned, and en- 
gaging them to fiudy, more than they have 
done hitherto, this kind of aétion, which de- 
ferves to occupy them, and form the objeét of 
more profound refearches than thofe to which it 
has yet given occafion. 7 

3. It is a faét well known in the immenfe feries 
of pneumatic experiments which have been made 
during more than twenty years paft, that when we 
expofe a fubftance, and efpecially a vegetable li- 
quid to the contaët of ‘the air, in a veffel which 
ferves exaëtly to meafure its volume, and alfo 
enables us to examine the alteration which the 
air has experienced, a more or lefs fenfible ab- 
forption takes placé, or diminution of yolume 
moré or lefs diftinguithable. When we exa- | 
mine, by eudiometric means, what. part of 
the air has been abforbed, we find that it is 
oxigen gas, and that what remains of the 
air is more or Jefs mephitic, more or lefs fur- 
charged with azotic gas. Almoft all the veget- 
able liquids poffefs this property ; but it is more 
remarkable in fome, fuch as the faps, the juices 
of herbs, the oils, the extracts diffolved in wa- 
ter, &c. fome vegetable liquids effeét it even 
in fo powerful a manner, that they become very 
frothy by agitation. We muft take care not to 
confound thofe which become frothy in confe- 
quence of a gas whichis difengaged from them, 
with thofe that become covered with a frothy 
fcum in confequence of the abforption. The 
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firft prefent this phenomenon without the con- 

tact of the air; the fecond produce a vacuum 
in veffels partly full, in which thefe liquids are 
agitated ; it is probable even that we may here- 
after find fome vegetable fubftances that have 
a fufficient avidity for the atmofpheric oxigen 
to act eudiometrically upon the air. 

4, In proportion as the liquid or diffolved 
vegetable fubftances that are expofed to the air 
abforb oxigen from it, they become turbid, de- 
pofit flakes which are precipitated, or become 
covered with concrete plates of which they did 
not previoufly exhibit the flighteft trace. In 
this manner the oils concrete at their furface, 
or even in their interior part, by the abforption 
of the oxigen, as has been difcovered and well 
proved by Citizen Berthollet. In this manner, 
IT have difcovered that the expreffèd and clari- 
fied juices, when expoted for fome time to the 
air, become filled with concrete flakes which 
fwim in their liquor, and which are depofited 
after fome hours; which does not happen to 
them in well-dreffed and full veffels ; there are 
even fome decoétions of dry vegetable fubftances, 
of woods, barks, and roots, which become tur- 
bid by the contaét of the air, and which after- 
wards depofit powders, or thick and ropy info- 
luble maffes, or irregular flakes. I have parti- 
cularly obferved that much of this matter was 
formed ‘in the decoétions of Peruvian bark > 
that were made to boil for a long time, and 
that they thus loft the greater part of their vir- 

| - tues 
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tues. It is therefore one of the well charac- 
terized chemical properties of vegetable fub- 
ftances, to be rendered in this manner concrete 
by the atmofpherical oxigen which they abforb, 
and to form oxigenated products, which preci- 
pitate themfelves from the liquids, and which 
have become infoluble, or much lefs foluble than 
they were before. 

5. The coloration of vegetables by the air 1s 
one of the moft known antl moft conftant phe- 
nomena; every one indeed knows that the 
white roots of falfifis, the white petioles of the 
Spanifh thiftle, beet, the hufks of nuts, the 
pulp of pippin- ne &c. when expofed for 
fome time to the air, aflume yellow, brown, and 
even black colours, againft which, attempts are : 
even made to guard them, in order to preferve 
that whiteneis which is agreeable in alimentary 
fubftances. The colours which fome. kinds 
of white wines fo rapidly affume in bottles, 
_alio afford a frequent proof of the exiftence 
of this coloration; to this we may add the 
coloration of the {kins of fruits, that of the 
leaves which acquire a deep green colour, of 
the barks which become brown, of the flowers 
which do not acquire their tints till after they are 
‘blown, and which, having been almoft colour- 
Jefs in the calicine covering in which they were 
folded up, become adorned with all their co- 
lours when they open in the atmofphere ; but 
thefe phenomena being complicated with thofe 
ot vegetation, during which they take place, I 

FH 2 | ought 


ro 


100 CHEMICAL CHARACTERS OF Peat anes 


ought here to mention thofe only which be. 
long to vegetable fubftances when deprived of 
life. I have ftudied with attention, and de- 
fcribed in “ Annales de Chimie, tome V,” the 
influence of the atmofpherical oxigen gas upon 
the coloration of vegetables, Having been 
ftruck with the beautiful blue colour which in- 
digo affumes in the air, after having been taken 
green out of the dyeing-vats, with the black- 
nefs which fubftances impregnated with galls 
and which ink affume in the air, with the bril- 
liant or deep colours which all the cryptogamic 
plants exhibit when they are altered or decom- 
poledin the atmofphere, with all that takes 
. place in calico-printing and dyeing, with refpect 
to the ufe which is made of vegetable fub-. 
ftances in thofe arts, as well as with the pheno- 
nomena of coloration which I have juft quoted 
in the different parts of living plants, I parti- 
cularly directed my refearches to the infufions 
and decoétions, and efpecially thofe of the barks 
of the yellow or red woods. I obferved, that 
when expofed to the air, they become covered 
with a granulated pellicle, which paffed fuccef- 
fively through the colours of brown-black, 
brown-purple, chefnut-red, orange and yellow; 
that im the latter ftate, the coloration by the air 
was fixed, and becomes little or not at all alter- 
able ; that previous to the coloration in yellow 
or fawn, which is the laft term, the vegetable 
matter paffed through different tinges which re- 
mained ftationary and fixed, according tothe dif- 

ferent 
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ferent proportions of oxigen. I have proved 

that thefe fhades were really owing tothe fixation 
of oxigen, by imitating them i the addition 
of different proportions ve oxigenated muriatic 
acid to thefe decoétions: I D Lite obtained 
from the decoction of Peruvian bark five or 
fix colours more beautiful, more rich, and ef- 
pecially more folid than the ordinary lakes, of 
which I fhall fpeak hereafter. From the whole 
of my labours upon this fubjeét, [have drawn . 
the following general refults: a. Oxigen com- 
bined with the vegetable fubftances changes 
their colour; 6. the proportions of this principle 
produce variations in the fhades; c. thefe fhades 
follow a kind of degradation from the deepett 
to the lighteft colour; d. the vegetable reds, 
purples, (eles crete: blues, owe their tinges 
to different proportions of oxigen; e. the com- 
plete faturation with this principle prod gees the 
yellow, or the fawn, which is the moft du- 
rable of all the vegetable colours; f. the change 
of colour by the abforption of the oxigen is 
followed by a change of nature, and the ve- 
getable fubfiances which experience it become 
lets foluble in water, and move or lefs oily or re- 
finous. 

6. Befides the concretion and gicloretion 
which are obferved in vegetable fubftances ex- 
pofed to the air, and which are owing to the 
fixation of a more or lefs confiderable proportion 
of atmofpheric oxigen ; thefe fubftances under- 
20 a flow combuftion and an alteration in their 

compofition, 
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compofition, which has been very well deter- 
mined by the experiments of Citizen Berthollet. 
At the low temperatures to which vegetable 
fubftances are expofed in this kind of ex- 
periments, hidrogen has more attraétion for 
the oxigen than carbon has: accordingly, 
the hidrogen, a principle of thefe fubftances, 
tends to difengage itfelf from them, and is ac- 
tually feparated, molecule after molecule, in fuch 
a manner as to burn by degrees with the at- 
mofpherical oxigen, and to form water: hence 
the drops of this liquid, which appear upon the 
fides of the receivers, in which we thus ex- 
pofe in confiderable volumes of air the fliced . 
fruits and the chips of wood, whofe alterability 
by the air we wiih to determine. In proportion 
as this hidrogen exhales and burns flowly in the 
air, the quantity of carbon, which forms one 
of their principles, augments and colours the 
vegetable fubftance the more fenfibly, the more 
confiderable this augmentation is. This is the 
manner in which Citizen Berthollet has ex- 
plained the brown colour which woods aifume 
by their expofure to the air. This effect is well 
known in the wood of the oak, and in that of 
the walnut-tree; it is {till more remarkable in ma- 
hogany, which from a delicate rofe or pale flefh- 
colour pafies to a blackifh brown: it is known 
that this alteration, the produét of a flow com- 
buftion of the hidrogen and feparation of the 
carbon, takes place only at the furface, fince | 
whenever we remove or uncover this furface, 
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we find a much lefs deep colour, which indeed — 
muft in its turn affume the above-mentioned 
caft, when it fhall have been left for {ome time 
expofed to the air. 

7. It is alfo of effential confequence, in order 
to appreciate what happens to vegetable matters 
during the changes which they experience by 
the contact of the air, to determine at the fame 
time the change which the air itfelf experiences, 
and this determination muft equally lead to 
the knowledge of what happens in thefe fub- 
ftances, or the real nature of their chemical 
properties. Air, which has been left for fome 
time in contact er the vegetable fubftances, 
is found deprived of a part a its oxigen, which 
is determined by the eudiometric proceffes. It 
even occurs pretty often in the circumftances 
of common life, that it is not neceflary to’ have 
recourfe to eudiometrical procefies in order to 
perceive this alteration which air experiences 
from the action of vegetables. Clofe places, 
in which thefe fubftances are accumulated, con- 
ftantiy become dangerous to animals; perfons 
have often been known to have been ftruck with 
afphyxia in confined or clofe places, where a 
large quantity of flowers, leaves, or fialks were 
ee or where large heaps of hay or fruit 
were accumulated.  Befides the odorant matter 
proceeding from the volatilization of fome of 
the principles of the plants, or of their parts, 
the frequently pernicious alteration of the air 
fhows itfelf here under three afpeéts, or produced 


by 
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by three caufes aéting at the fame time. The 
one is the abforption of a portion of its oxigen, 
of which I have already fpoken; the other 
confifts in the combuftion of the hidrogen, 
which I have developed in the preceding num- 
ber; and the third, of which I muft alfo fpeak 
a word here, muft be referred to the formation 
of a certain quantity of carbonic acid gas. 
This, the influence and the quantity of which 
may be determined by the fixed alkalis and 
lime-water, fhows that hidrogen is not the 
only combuftible principle difengaged from the 
vegetable fubftances by their expofure to the 
air; that whilft it exhales from thefe fubftances 
it carries with it a fmall quantity of carbon, 
which being extremely divided by this aériform 
folution, burns, either at the fame time as the hi- 
drogen, or immediately afterwards, as takes place 
in the lungs of animals. Thus the air, at the 
Jaft term of its alteration by dead vegetable 
fubftances, may be entirely deprived of its 
oxigen ; contain a large proportion of water, 
the greater part of which, not being able to be 
held in folution, is precipitated ; Hebôtne charged 
with a portion of the vegetable matter in the 
fiate of vapour, which gives it a fmell more or 
lefs {trong of carbonic ciel: prefent even a tem- 
perature more elevated de the atmofphere, 
by the double condenfation which its oxigen gas 
experiences, both by unitmg with the idées et) 
and by combining with the carbon. Thus thefe 
different effects, fo well appreciated by the pneu- 
matic 
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matic doëtrine, throw the ereateft light upon 
the alterations of vegetable fubftances by the 
air. | 
8. Every one knows that befides the five ef- 
fes, or rather befides the feries of different al- 
terations which I have juft explained, and which 
characterize the chemical properties of the vege- 
table fubftances with refpeët to the aétion which 
the air exercifes upon them, or which they 
. exercife upon the air, they are at laft decom- 
pofed more or lefs flowly and completely; they 
undergo a kind of analyfis, which feparates from 
them by degrees all the volatile principles, and 
colleéts their fixed elements in the form of an 
* earthy refidue, or rather one of an earthy ap- 
pearance; that in this manner, Nature employ- 
ing the air at once as a refervoir and an inftru- 
ment, deftroys, with the aid of time; the moft 
folid texture of ancient trees, as well as the 
moft frail and delicate fabrics of annual plants ; 
that fhe reftores to the general circulation of 
beings the principles which fhe had lent for 
fome time to thefe organized bodies. But as 
this effect of fpontaneous analyfis, of natural 
and flow decompofition, is complicated of the 
actions of caloric and water with that of the air, 
as it gives rife to different and very important 
refults that areto be confidered in particular; and 
lafily, as it deferves to be comprehended and 
treated more particularly im this fection, in the 
order of faéts which fhall follow that devoted to 
the examination of the immediate materials of 
plants, | 
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plants, I fhall here only announce it, in order 
to render more methodical and more complete 
this outline of the alterations which vegetable 
fubftances undergo, or the chemical properties 
which they prefent by the action and the con- 
taét of the air. J fhall reconfider and explain it 
in a more ample manner, in the fifth order 
of this feétion, devoted to the examination of 
the alterations of which the vegetable com- 
pounds are fpontaneoufly fufceptible. 


ARTICLE TV, 


Of. the chemical properties of vegetable fub- 
Jtances treated by water. 


1. THOUGH I have already confidered water 
as a means of analyfis, acting upon vegetable 
fubftances, and ferving to feparate from them 
fome of the materials of which they are confti- 
tuted, though I have already remarked that it 
may be employed as an inftrumentin five different 
manners, by tranquil maceration, by agitated 
maceration, by infufion, by digeftion, and by 
decoction, means to which we may alfo add 
that of diftillation, [>have not yet proceeded 
to examine with due attention the changes, 
or the chemical properties which thefe fub- 
ftances are capable of experiencing from the 
action of water, but merely the general effe@ 


of 
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of this agent and the influence which it may 
have upon the feparation of the Revere on 
Le 
. In this place another view prefents itfelf 
ete: kind of confideration, not lefs important | 
and much more profound than that which related 
to the vegetable analyfis in general. It is necef- 
fary that we fhould determine, with precifion, all 
the effects which water produces upon the vege- 
table compounds, the different alterations 
which it caufes them to experience, and after- 
wards the. chemical properties which it exhibits 
in them. By approximating ail the phenomena 
which water, eraployed in the different proceffes 
above indicated, produces in vegetables, . by 
comparing together all the different effects 
which refult from thence in their compofition, 
I find that they may be reduced to eight, which 
are very diftinct, and which muft be examined 
in particular, in order to appreciate their 
relation to the chemical properties of thefe 
organized bodies. _ | 
3. Thefe eight phenomena feem to follow 
each other in the order and according to the 
difpofition which I am about to lay ie ne 
a. Abforption and foftening. 
b. . Mechanical feparation of the parts. 
c. The fufion or infulation of fome of the 
immediate materials. 
d. The folution of fome others. 
| | e. The 
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e. The new union or the mixture of fuch of 
thefe immediate principles as are diffolved at 
the fame time. 

.f. The alteration which they undergo either 
by the action of the water, or by that which 
they naturaily exert upon each other. 

g. The coétion, or the complicated effect of 
the boiling of the vegetables in water. 

h. Finally, the total decompofition, which is 
the termination of the aétion of the water, and 
the ultimate term of the chemical properties 
which the vegetable fubftances prefent by its 
influence. 

It is, however, neceflary to remark that thefe — 
phenomena are not always produced by the 
action of water upon thefe vegetable fubftances ; 
that caloric has more or lefsinfluence upon them, 
according tothe temperature to which we elevate 
the water we employ; that fince, even when we 
‘take cold but liquid water, it contains an abund- 
ant proportion of this principle, itis evident, that 
it always enters for fomething into this aétion. 

4. The firft effeét of water is known to every 
one, and takes place in every vegetable matter 
which is impregnated with this liquid, which 
is kept immerfed in it, or which is even placed in 
the air when water is precipitated from it ; this 
matter abforbs it, becomes penetrated with it, 
admits it from all fides between its laminæ, its 
layers, its fibres, or itsmolecules; thefeare then re- 
moved from each other and fwell; whence refults 
an augmentation of volume, a change of form, 

aly 
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an enlargement which are made ufe of in many 
of the arts, and which, as is well known, anfwer 
many ufeful purpofes. This effect is not merely 
that of fuétion and of the capillary tubes, as 
has: been afferted by natural Philofophers in 
their mechanical explanations ; it would in that 
cafe have no relation with chemiftry, and would 
not deferve to be enumerated amongft the pro- 
perties which this fcience ought to examine in 
vegetables. It is not confined to a mere phyfical 
power; it follows the laws of chemical attrac- 
tions, aud on this account the vegetable fub- 
ftances differ even in the manner in which they 
abforb water, in which they are penetrated by 
it, in the quantity which they abforb of it, in 
the degree of augmentation of volume which 
they experience from it, and efpecially in the 
adhefion which they contrat with it. - Accord- 
ingly, different woods fteeped in water. for the 
fame fpace of time, augment differently in 
weight and volume, and dry afterwards with 

different phenomena. | 
5. When the vegetable fubftances have re- 
mained for fome time immerfed in water, thofe 
_whofe texture is the moft delicate, are not only 
penetrated with the largeft quäntity of this 
liquid, but experience alfo, by the effeét of 
the removal of their laminæ or fibres from 
each other, a feparation, a kind of diffec- 
tion, which detaches filaments from them, fo 
that thefe are precipitated or depofited at the 
bottom of the liquid, the tranfparency of 
| _ which 
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which they impair by remaining for fome time 
fufpended in it. From this aétion, which alfo 
depends upon the affinity of the vegetable mole- 
cules with thofe of the water, hese refults a 
diforganization of the former, foon followed 
by a more decided alteration, a more intimate 
decompofition or change of nature, of which 
the firft feparation has been the fource. It is 
not only in the furfuraceous form or in laminæ, 
leaves or filaments, that the water thus detaches, 
by long contact, the different materials of the 
+ coli. frequently, this feparation, which 
takes sue s in confequence of the different at- 
traction of the immediate materials of the plants 
for the liquid, prefents, as it is effected, foft, 
pulpy, mucous, flaky, gelatinous fubftances, 
which float in the liquid, or which are depofited 
in different layers, but this feparation is then 
accompanied with a confiderable alteration of 
the fame materials, and belongs ta one of the 
dues effects. 
When we employ water confiderably heated 
a treating vegetables, the elevated, and efpe- . 
cially the Cotes d Sp sates affifting the 
action of the water, caufes it to penetrate more 
deeply into the parenchyma and the organic 
texture of the plants; and this liquid, having 
become more active, divides, foftens, and en- 
tirely fufes fuch of the immediate materials as 
are fufceptible of this change of ftate; fo that 
without combining with the water, which even 
repells their union, thefe materials are never- 
thelefs, 
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thelefs, infulated from the vegetable, and pre- 
fent themfelves alone with the properties which 
characterize them. Thus when we boil roots or 
barks for a long time in water, we fee at the 
furface of the liquor drops of oil, which float 
without mixing with the liquid.  Refin, 
Gum-refin, and feveral other immediate ma- 
‘terials of vegetables are affected in the fame : 
manner, and the feparation of thefe materials 
contributes to the analyfis of the plants, 
or of the parts of plants which are fubjected to 
it. ; | a 
7. At the fame time that thefe three effects of - 
water take place, or after they have taken place, | 
this liquid takes up from the vegetables fuch 
of the materials as are foluble in it, and ac- 
cordingly as thefe are more or lefs numerous, or . 
more or lefs abundant, the water takes up a 
different proportion, and favours the feparation 
or the analyfis of thefe materials: thefe then 
partake of the liquidity of the water, and cannot . 
be feparated from it except by evaporation ; and 
it is always with the fole and almoft ex- 
clufive intention of thus diffolving fome of the 
immediate materials of plants, that water is 
_employed in their analyfis; but it is neceffary 
to add to what I have already faid upon this 
fubjeét, that the different foluble materials of 
thefe bodies are fo in different degrees, and vary 
according to the more or lefs foluble texture to 
which they belong, according to the age of the 
plants, and according to the particular ftate of © 
| : TETE 
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thefe materials: Some of them, and we fhall 
fee that to this clafs belong the mucilages, the 
extracts, the vegetable falts, &c: aïe very fo- 
tuble in the cold, and in fmall quantities of wa- 
ter ; others require a heat more of lefs intenfe, 
and alfo a larger quantity of this liquid to dif= 
folve them; whence it follows; that, accord- 
ing even to the variability of this chemical pro- 
perty in the plants, or the vegetable matters of 
whatever kind which we examine, we ought 
to treat them differently with reipeét to the 
proportion and the temperature of the water 
which we employ, as a firft trial will fufficiently 
mdicate. | | 

8. It is not to the mere lofs of thefe materials 
foluble in water that vegetables are limited, under 
this point of view, as to their chemical properties 
indicated by the aétion of water; there takes 
place alfo during and by the aé@ itfelf of this 
folution, another effet equally neceflary and 
important to be appreciated, in order to acquire 
a knowledge of thefe properties; when two, 
and {till more fo when more than two of thefe 
foluble materials pafs thus from the vegetables 
into the water, this fluid combinesand unites them 
in another order and under another form than ~ 
than that in which they exifted in the natural , 
fubftance whence it has taken them: fo that 
it muft not be concluded from this experiment 
when employed as a means of analyfis, that thefe 
matters, fo diffolved and afterwards found again 
in the water, exifted in the fame ftate, and in 

fome 
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fome refpeét under the fame affociation in the 
vegetables that has been analyzed. Thus the fu- 
gar, the gum, and the effential falt which are 
found diffolved at the fame time in the water, 
and which adhere to each other, after having 
been artificially feparated from it, were not 
combined three and three in the fame manner 
in the vegetables from which they proceed ; and 
in like manner the materials that have not been 
touched by the water, but which have efcaped 
its folvent a€tion whilft the former were diffolved 
in it, are applied and united to each other in a 
a different manner than they were when they 
formed integrant parts of the texture and of 
the parts'of plants. 

9. The confequence of this alterative and 
combinatory action which water exerts upon 
the vegetable fubftances which it diffolves, as 
alfo upon thofe which it leaves undiffolved 
when it is brought to aé upon plants, is necef- 
farily a abies of nature, an alteration of 
fome kind, efpecially between the diffolved fub- 
ftances which muft re-aét upon each other, 
and become different from what they were at 
firft This is ‘a refult which muft well be 
kept in mind in the vegetable analyfis, which, 
without the condition here propofed, would 
lead us to commit many errors. I-have fhown 
in the preceding article, that the air has great 
influence upon the ftate of vegetable com- 
pounds diffolved in water, upon the product of 
the infufions and~ the -decoétions: there are 

Vout. VIL. I therefore 
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therefore here, with refpeét to the chemical pro-: 
perties of the. vegetable fubftances, three ef-. 
tects, which become complicated by being af-. 
fociated with each other ; the ones the aétion 
of the water itfelf upon the fubftance diffolved ; 
the fecond ‘is the combination of feveral of 
thefe fubftances diffolved at the fame time; and 
the third is the influence of the air upon this: 
matter held in folution; whence it follows that 
it is not every action of. water upon a vegetable 
that furnifhes exactly and without any alteration, 
the fubftances this liquid takes away from it; 
and this depends upon the great alterability 6e 
thefe fubftances, the flight equilibrium which 
keeps their firft principles combined, and the 
facility with which it may be broken. 
. 10. À great part of the phenomena which 
I have juft enunciated in their generality, are 
unifed.in the operation fo familiar to mankind, 
when they boil. plants in water, in order to. 
render their vegetable aliment better tafted,: 
more tender, and more eafy of digeftion.. It is 
well known what. a great difference there is,in 
the tafte, foftnefs, and agreeablenefs in -gene- 
ral, between vegetables boiled in water and 
“baked vegetables, of which I have. fpoken in 
one of the preceding articles. It is known that 
the change produced by this boiling is owing 
to the prelence of water whicli penetrates them, 
makes them tender, foftens them, diffolves fome 
of their principles, changes more or lefs their 
nature and their properties, converts for example 
| 4 the 
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the harfh juices into mild matter, and the infipid 
matter into faccharine fubftance, It is there- 
fore very evident that this change is owing to 
an union of the different alterations of which 
I have fpoken in the preceding numbers, and 
that, if we well conceive the nature of thefe 
alterations, it will not be difficult to compre- 
hend perfeétiy the boiling of the vegetables in 
water ; an operation the phenomena aud the re- 
fult of which chemifts have not fufficiently 
determined. They have not determined, for 
example, why water, holding a fmall quantity 
of earthy falts in folution does not effect this 
boiling; which appears to depend upon the 
circumftance that the water, being faturated 
with thefe falts, and efpecially with the fulphate 
of lime, is no longer able to diffolve the ve- 
getable matter, which, in this foftened ftate, 
conftitutes the boiling of plants. Sufficient at- - 
tention has not been paid tothe very ufeful power 
of the vapour of water in boiling pulfe, grains, 
and fruits, which is employed with fo great ad- 
vantage, efpecially with refpeé to hard, raw, 
and faline water, and may ferve in certain 
countries or at fea for this important purpofe, 
becaufe the action of the fire reduces only the 
pure water into vapour which aéts upon the ve- 
eetable fubftances. 

11. Water, like caloric and air, has the power 
of completely decompofing the vegetable com- 
pound, and entirely feparating its principles. 
This is a faét which is proved by a thoufand 

P< circum- 
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‘circumftances, and efpecially by that which is 
fo frequently and fo abundantly exemplified be-_ 
fore our eyes in the immerfion of vegetables in 
this liquid. We fee at every moment the plants 
plunged in this liquid become completely deftroy-_ 
ed init; they become foft, pulpy, andare reduced 
into a kind of ropy and putrid mucilage, which 
quickly difappears. This phenomenon varies in 
the woods, which firft become black in it, and 
afterwards brittle. It is very remarkable in the 
fialks of hemp and flax, which, by remaining 
too long in the water of the fteeping-vefiels, or 
- by too rte fteeping, are burned, become black, 
putrefy and entirely lofe their confiftence. Inche- 
mical experiments, as well as in the operations 
of nature, every vegetable folution is gradually 
decompofed and deftroyed ; but thefe effeéts are 
owing to a complication of caufes and of ac- 
tions, and alfo prefent a feries of important 
differences or modifications, which it is effen- 
tially neceflary to examine in the moft detailed. | 
manner, and which I referve for the fifth order 
of faéts relative to the alterations of which ve- 
getables are fufceptible. Our prefent object is 
merely to defcribe in general the-complete de- 
compofition effected by water, and to explain 
it as the laft term of the chemical properties 
and actions which the vegetable fubftance can 
prefent under the Rene of this liquid. 

12. It refults from thefe eight phenomena 
appertaining to the re-action of water upon 
vegetable fubftances, that moft of them confift 


In 
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in a feries of actions, which, like thofe of the 
air and of fire, tend really to infulate the con- 
ftituent principles of thefe fubftances, to change 
their nature, to extraét them, or to reduce them 
to the ftate of two or three binary compounds, 
or even to their primitive elements; and that 
this feries of aétions caufes the vegetable com- 
pound to pafs through fucceffive modifications, 
which frequently refemble thofe which it ex- 
periences in nature, and even in the veffels of 
the living plants ; which proves that the gene- 
ral progrefs of this decompofition is uniform, 
and obeys conftant and determinate laws. 


ARTICLE V. 


Of the Chemical Properties of Vegetable Sub- 
frances treated by the Earths and the A l- 
kalis, ' 


1. IF we except fome very well-known com- 
binations between the alkalis and certain imme- 
diate materials of vegetables, fuch as thofe be- 
tween the oils and thofe bafes which conftitute 
the foaps, fcarcely any thing has hitherto been 
faid. concerning the reciprocal aétion between 
thofe two kinds of fubftances ; and neverthelefs 
it is not to be doubted that they have a more 

or 
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or lefs energetic tendency towards each other. 
The well-known energy which the cauftic 
fixed alkalis exert upon organic fubftances in 
general, is too great and too powerful for it not 
to be exercifed in fome manner upon the ve- 
getable fubftances : it is therefore of importance 
to attempt at leaft to fupply, by fome general 
confideration, and by the colleétion of fome 
faéis, the almoft total filence of chemifts with - 
refpeét to this fubject. 
2. The dry earths, filex and alumine, pro- 
duce no very fenfible alteration upon vegetable 
fubftances: it is well known, that when im- 
merfed in pure and well-dried fand, they keep 
without alteration. Befdes the advantageous 
ufe to which this kind of inhumation is applied, 
in rural and domeftic economy, in order ta 
preferve roots and pulfe without change guard- 
ed againft the moifture, the atmofpheric varia- 
tions, and the procefs of germination, when the 
precaution is ufed of placing them ina depth 
at which the temperature is not fubjeé@ to vari- 
ation; we alfo know that induftrious art which 
preferves with a kind of frefhnefs, and even 
with their moft exact forms and more tender _ 
tints, plants of a delicate texture, by {prinkling 
and furrounding them with fine and dry fand, in 
veflels to the middle of which they are fixed 
and fufpended i in their natural fituation. Thus 
filex has in fome fort the power of preferving 
the properties, the organization, and the com- 
pofition 
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pofition of vegetables ; it prevents their altera- 
tion and fpantaricous no fis it checks Pier 
pus decompofition. 

5. The fame is not the cafe with alumine: al- 
ways more or lefs humid, or retaining between 
its molecules a certain proportion of water, 
argil does not ferve in the fame manner for 
the prefervation of vegetable fubftances ; ac- 
cordingly they become altered, and putrefy when 
furrounded with or buried in it, This kind of 
alteration, which -is_confiderably rapid even 
with wood buried in the argillaceous earths, 1s 
entirely owing to the water which they retain ; 
and it is only becaufe this fpecies of earth is. 
always moift and foft, the vegetables experience 
in it this decompofition, of which, as we fee, the 
alumine is the occafional caufe. .This earthy bafe 
unites. pretty cafily with certain vegetable fub- 
fiances, with the mucilages and the oils; but 
this effect belongs to the. hiftory of the imme- 
ie materials of which I fhall treat elfewhere. 

» The alkaline and acrid earths, barites, 
pee and lime, are very analogous to the 
_ alkalis ftriétly fo called with at to their 
aétion upon vegetable compounds. They 
powerfully abforb the water with which they 
are impregnated; they dry them, and even et- 
feét upon them a kind of femi-combuftion, by 
the heat which they produce in feizing the wa- 
ter which is contained in them. ‘There are even 


fome of the immediate materials of plants upon 
which they excrt an aétion of combination, as 


I {hall : 
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I fhall thow hereafter, Magnefia, which is fre- 
quently prefcribed by the phyficians, in its 
mixture with vegetable powders, favours the 
{olution and extraction of fome of their prin- 
ciples; but this action has not yet been exa~ 
mined or determined with fufficient accuracy 
to enable me to fay more concerning it in this 
place. 

5: I fhall not here fpeak of the combination 
fo well known under the name of foap, which 
takes place between the fixed alkalis and the 
vegetable oils, nor of the aétion of thefe bafes 
upon the colorant parts: this fubjeét belongs 
entirely to the hiftory of the immediate mate- 
rials of vegetables, with which it is not yet 
time for me to occupy myfelf, I fhall only 
enunciate fome generalities relative to the man- 
ner in which we may conceive the properties 
which the vegetable compound prefents, when 
it is fubjected to the action of the pure and 
powerful alkalis, whether in the folid or in the 
liquid form. Thefe bafes, which are fo ener- 
getic and fo greedy of moifture, quickly take 
away that which is contained in the vegetables. 
But their action is not limited, like that of the 
acrid earths, to a fimple deficcation. When 
we triturate them dry with the fubftances, they 
effect a profound alteration in their texture, 
their organization, and their compofition. They 
. foften them) frequently reduce them into a 
foft pulp, colour them, and decompofe them. 
The fame effect takes place, but in a lefs power- 

ful 
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ful degree, with the cauftic diflolved alkalis, 
efpecially when their folution is denfe and con- 
centrated: then, even without the aid of heat, 
which however greatly augments their activity, 
they powerfully diffolve the vegetable fubftances, 
and bring them into a kind of faponaceous ftate. 
It is inthis manner that unfized paper affumes 

theform of pulp, runs quickly into holes 
or becomes diffolved, when we employ it 
to filtrate alkaline leys. It is in the fame 
manner that linen, employed for the fame pur- 
pole, lofes its ftrength and part of its weight; an 
inconvenience which is perceived even in the | 
domeftic operations of wafhing and bleaching, 
when too firong leys are employed. : There are 
fome vegetable fubftances, fuch as approach to 
the animal fubfiances by the azote which they 
contain which, like the latter, yield ammonia 
at the moment when they are triturated with 
folid alkalis. This phenomenon I {hall explain 
more at length when treating of the immediate 
materials of vegetables in the fubfequent orders. 
The cauftic alkalis, by the avidity with which 
they tend to unite with water, effeét the de- 
compofition of fome vegetable fubftances by in- 
fulating their oxigen and their hidrogen. This 
action refembles that of the acids. 

6. The properties which the vegetable com- 
pounds prefent in the aétion which they are 
fufceptible of experiencing from ammonia, ap- 
proach but flightly to thofe which I have jutt 
defcribed relative to the fixed alkalis: they 
| have 
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have an analogy, which omay be eafily con- 
ceived from the comparative nature cf thefe 
falifiable bafes. But the weaknefs of this 
fpecies of volatile alkali explains how ammo- 
_ ma has only in a few circumftances even a flight 
folvent ation upon thefe compounds.. It oa 
vours, ftill lefs than pot-afh and foda, the folubi- 
lity of fome of thefe compounds in water, and 
it changes their nature but very little, 


ARTICLE VIE. 


HO pre Chemical Pr operties of the Vegetabie 
Subftances treated by the Acids. 


1. THOUGH chemifis have long employed 


the acids for the purpofe of examining vege- 
table fubftances, and though they have obtained 
fome advantage from them with refpect to 
the knowledge of their properties, it is only 
fince the: great difcovery of Bergman, of 
the cdivErtie of fugar into a peculiar acid 


by means of that bé nitre, that this kind. 


of vegetable analyfis has become a means 
of the greateft importance for appreciating 
the chemical properties of thefe compounds, 
The pneumatic doctrine has efpecially thrown 


the greateft light upon this decompofing — 


action of the acids; this alone has been 


able accurately. to appreciate its exiftence, to. 


determing 
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determine its caufes, to verify its refults, and 
well to diftinguifh all its phenomena. It may 
even be faid, that between the difcoveries of 
Bergman and Scheele, the two firft chemifts who 
have indicated the change of the vegetable 
compounds by the nitric acid, and the inge- 
nious explanations founded upon other difco- 
veries of the French pneumatic doétrine, the 
diftance and the interval for the progrefs of the 
human underftanding, is greater than be- 
tween the ancient ftate of chemiftry and the firft 
obfervations of the two Swedith chemifts. No 
part of the fcience has made a more {triking 
progrefs, nor has arrived at more beautiful re- 
fults than this: and though that of the ac- 
tion of the powerful acids upon vegetable fub- 
ftances has not by any means been carried fo 
far as it evidently may hereafter, there is never- 
thelefs no re-agent, which has more effectually 
contributed to the knowledge of the chemical 
properties of vegetables than thefe aétive inftru- 
ments. att 


2. It is difficult to generalize the aétion of 
the very decompofable mineral acids upon ve- 


_getable fubftances, becaufe this action. differs 
more or lefs, according to the nature of the 


acid, and according to that of the organic fub- 
ftance. It may ARE be faid, that it always 
tends to deftroy thefe compounds, to caufe them 
to pafs through feveral intermediate ftates pre- 
vious to their total decompofition, and that it ef- 
pecially converts them into feveral vegetable 
acids more or lefs energetic, more or lefs oxi- 
genated, ’ 


\ 


al 
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genated, till the period when it changes them 
completely into water and carbonic acid; by 
augmenting the quantity of oxigen in general, 
they frequently feparate part of the hidrogen 
or of the carbon, which they burn feparately, 
and caufe them to fly off in the form of water 
and carbonic acid. Thus they change the re- 
lative proportion of their firft principles; they 
caufe the hature of the vegetable compofition 
to vary in many refpects: hence the multiplied 
{tates of the products, and of the phenomena 
to which they give rife. 

3. But notwithftanding this multiplicity of 
actions and of converfions produced in the ve- 
getable compounds, by the powerful acids with 
fimple or with unknown radicals; many which 


depend upon the ftrength of the acids, their : 


quantity, and even the differences of the 
vegetable fubftances, and the temperature at 
which they are treated, we may however refer 
to three gencral modes the alterations to which 


thefe bodies give rife, or the chemical properties : 


which the vegetable fubftances prefent when 
treated by the ace Sometimes in faét they are 


diffolved without being fenfibly changed ; fome- 


times they experience an alteration w ithout the 
acid itfelf having yielded oxigen, fometimes 
their nature is changed, or they are converted 


into new produéts, at the fame time that the. 


decompoted acid gives them a portion of its 
acidifying principle. In the latter cafe, the al- 
teration 
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teration of the vegetable fubftance is much more 
profound than it can be in the two firft circum- 
ftances. It is of importance to confider each 
of thefe effects. 

A. In order that the powerful acids may a&@ 
only as fimple folvents of the vegetable. fub- 
ftances, it is neceffary, either that thefe acids 
fhould be very much weakened, or that the ve- 
getable compounds of a greater or lefs degree of 
denfity fhould firongly Tee he ae, 
tion. The latter cafe is extremely rare, and in 
fome fort foreign to the vegetable nature: the 
firft is that which moft frequently takes place. 
There is fcarcely any vegetable fubftance which 
is not fufceptible of being diffolved, either in 
the cold or by heat, by all the acids when 
weakened and completely faturated with water ; 
and there is alfo no acid whatever, “rares 
not the property of effecting this folution, when 
it ig made without fenfible decompofition on 
a portion of the vegetable fubftance; there is no 
change of colour in this fubftance, and no 
change whatever is difcovered in the acid. F're- 
quently we may feparate the matter thus dif- 
folved by means of an earth or an alkali, which 
feizes the acid, and forces it to quit the diffolved 
matter. Itis then depofited almoft without alte- 
‘ration, or at leaft but very flightly altered. 

5. But though not altered at the moment of 
its folution in a weakened acid, the vegetable 
fubftance does not remain without a more or 
lefs powerful alteration when this folution is 


[a 


5 kept. 


4 
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kept. _ At the end of fome days we find it no 
longer poffefled of all its properties ; its nature 
is gradually changed ; it is decompofed, and it 
paffes flowly with the aid of time into the {tate 
which it is fufceptible of affuming in the cafe 
where the fame acid, when ftronger, attacks its 
combination quickly and powerfully. This is 
obferved conftantly in thofe folutions when 
kept for a longer or fhorter fpace of time. ~ They 
are all found iene ed into vegetable acids. 

6. The fecond one of the aan of the acids, 
which I have diftinguifhed with refpeét to the 
different properties of which the vegetable fub- 
{tances are fufceptible when treated by the acids, 
is that in which they are altered, chang ed, mo- 
dified, without the acid itfelf fine decom- 
poted, without its lofing or being feparated from 
its oxigen. The fecond cafe had not yet been ap- 
preciated before Citizen Vauquelin and myfelf 
gave an-account of it towards the end of the 
fifth year of the Republic. . It takes place efpe- 
cially à in the aétion of the fulphuric acid upon 

thefe fubftancs. When we fuffer thefe two 
kinds of fubftances to aét bea! upon 
each other, when for example we mix in the cold 
this acid val ftraw or wood, &c.- the vegetable 
fubftance is diforganized, foftened, and as it were 
diffolved ; a remarkable quantity of carbon is 
feparated from it, and itis € eafily {een that it. is 
decompofed, as if it had been in part burncd 
or heated in clofe veflels. Before the inv eftiga- 
tions that have been mentioned, it was ae ed 


thats 
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that the fulphuric acid produced this effect by 
the feparation of its oxigen. However, as no 
fulphureous acid is difengaged during this re-, 
markable change, and as we find the fulphuric, 
acid not decompofed, not difoxigenated, after 
it has taken place, it certainly proceeds fromano-. 
ther caufe. This is determined by examining 
the ftate of the acid ; it is extremely weakened 
without its nature being changed; it contains à 
large quantity of water which it did not contain 
before; when it is mixed with a freth quantity. 
of water, it does not produce, by far, the fame. 
heat which it produced previous to this re- ace 
tion. It is therefore evident that it confifts in. 
a formation of water, that the fulphuric acid, 
by the great tendency which it has to unite. 
with this hquid, has folicited-and effected the 
feparation of a portion of the hidrogen and 
oxigen of the vegetable fubftance, and Wee con- 
fequently fet its carbon free; that this altera- 
tion, of which the acid greedy of water is the 
occafional caufe, without however relinquifhing 
its own oxigen, has no limit, except the fatura- 
tion of this ae by the water, and that it confe- 
quently paffes entire into the vegetablefubftance. 
We fhall fee that this is the cu of thé phenome- 
non of etherification, or the formation of ether. 
ER En proportion as this decompofition of the 
vegetable fubftance by the concentrated ful lphu- 
bg acid takes place, as it. is converted into 
water and carbon, a portion pales alfo into the 
ftate of acid ; it is almofi always to the acetous 


Dis # acid 
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“acid that this acidification tends: it may be 
obtained by diftillation. We fhall fee hereafter 
that this acid is formed by the union of a given 
proportion of oxigen of carbon and of hidro- 
gen; and it is ean, that it is, like water, the 
produét of a change of equilibrium in the ve- 
getable fubftances. It muft be remarked, that 
during this particular kind of alteration no ef- 
fervefcence takes place; no bubble of elaftic 
fluid is feparated, as in faét no principle of the 
vegetable or of the acid is difengaged. There 
_is only difengaged a certain proportion of ca- 
-Joric by the union of the acid with the water 
that is formed, and in proportion to the denfity 

- acquired by this combination, as well as to the 
precipitation of the carbon. | 
8. The muriatic acid aéts in the fame manner 
upon the vegetable compounds when it is con- 
centrated, and when it is left for a long time 
in contact with them. The muriatic acid gas, as 
being very greedy of water, acts ftill better than 
the liquid and fuming muriatic acid; but the 
ation of both is infinitely longer than that of the 
fulphuric acid, on account of the little activity of 
the muriatic acid. When we fuffer a vegetable 
. fubftance toremain fora long time in contaë with | 
this acid, it at laft becomes colored brown, 
. black, is foftened, carbonated, and the acid is. 
found to be extremely weak. As the decompo- . 
fition of the muriatic acid has not hitherto been : 
obferved, fince we knew of no circumftance in, 
which it relinquithes oxigen, it is eafy to cons 
|. ceivel 
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ceive that all the effeéts which it produces upon 
vegetable fubftances are occafioned only by the 
attractions of the mafs itfelf in all its integrity. 
Thus when, after long contact of fome of 
thefe fubftances, which then approach in their 
nature to that of the animal fubftances, with the 
muriatic acid, we extraét muriate of ammonia 
from the mixture, we muft conclude that this 
alkali is formed, like the water, at the expenfe 
of the principles of the vegetable, and by the 
attraction which the acid exercifes upon thé am- 
monia, ! 

9. With refpeét to the phenomena which 
vegetable fubftances prefént with the acids 
which are decompofed together with them, they 
all depend upon the feparation of the oxigen 
from thefe acids, and the transfer of this prin- 
ciple to thofe of the organized fubftances. Ac- 
cordingly, all the acids which do not adhere 
ftrongly to- oxigen, and which eafily fuffer 
it to be taken from them, produce fimilar ef- 
feéts. Thus the fulphureous acid, that which 
of all acids aéts the leaft upon vegetable fub- 
ftances, has at leaft the property of difcolouring 
fuch of thefe fubftances as have the ftrongeft 
colours, by relinquifhing its oxigen to them. | 
Thus the oxigenated muriatic acid, likewife by 
introducing its oxigen into thé vegetable fub- 
ftances, not only alters their colours, bleaches 
them, and renders fome liquid vegetable fub- 
ftances concrete, but at laft burns thefe fub- 

Vou. VII. Li ieee - ~ftances, 
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ftances, reduces them to sade or converts 
them into acids. 


10. Of allthe acids that of nitre changes all | 


the properties of vegetable matters moft power- 
fully, when it is very concentrated, and efpe- 
cially if it contain nitrous gas, it burns thefe 
fubftances with fuch aétivity that itinflames fe- 
veral, and reduces them to the ftate- of charcoal. 
When a little weaker, it changes the colours, 
deftrovs them, or communicates to them a yel- 
low tinge, which is unalterable or indelible. 
This effect of the nitric acid has long been 
known, but not explained: but it is evident 
that it is owing to the quick feparation of 
the oxigen and the large quantity of this prin- 
ciple, which fuddenly feizes the hidrogen of thefe 
fubftances, and proceeds fo far as to inflame 
them: but it is not in this violent aétion that 
the moft ufeful influence of this acid upon vege- 
table compounds confits. When ftudied accor cna 
ing to the lights of the pneumatic. doëirine, 
this influence ferves at prefent to acquaint us 
with all the properties of thefe compounds: it 


is in the appreciation of thete effects that the 


French chemiftry has rendered the moft firiking 
fervices to Natural HOORAY as I fhall ang 

tee 
1h. Though the aétion of this acid varies more 
or He according to the diverfity of the compo- 
fition of vegetable fubftances, and it is by 
examining of the immediate materials of 
plants in particular that we can appreciate all 
| the 
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the different circumftances of this a&tion, we 
may neverthelefs deduce even from all the va- 
riations of the cffeéts which it produces, a com- 
mon mode, a generalized refult, which embraces 
the colleétive whole of thefe variations, and 
which, while it ferves to render them intelligible 
when it fhall be neceffary to treat of each of 
them, may at tlic fame time ferve to determine 
in what the totality of the effets which it pro- 
‘duces upon thefe vegetable compounds confifts, 
and lead us to characterize their chemical 
properties: it is in this manner, and without 
entering into the details which belong to the 
following order of faéts, that it is effential 
in this place to confider the ation of the 
nitric acid. 

12. As the total tendency and the term of 
this action is the complete decompoñtion of the 
vegetable compounds, their reduétion into water 
and carbonic acid, and as it proceeds more or lefs 
rapidly towards this term, when we employ firong 
and concentrated nitric acid; in order to under- 
ftand and clearly to afcertain all the intermediate 
degrees of this decompofiion which it is cap- 
able of effecting, we take it weakened with a 
certain quantity of water; for example, at 98 
or 30 degrees of the ordinary areometer, and fre- | 
quently it is even diluted with from half 
its weight to twice or thrice its quantity of wa- 
ter. It is left to act im the cold, or its action 
is favoured and made to commence by the aid 
of a gentle temperature, or it is rendered 
more violent and energetic by heating it more 

K 2 ftrongly 
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{trongly or for a greater length of time. In the 
firft cafe, we have only a rare and flight effer- 
vefcence, the produét of which is nitrous gas, 


mixed with a fmall quantity of carbonic acid. 


In the fecond, the proportion of this difengage- 
ment is more confiderable; and in the third, we 


may go fo far as completely to decompofe a | 


portion of the acid: for as we employ from 
three to fix times the weight of the vegetable 


matter which we wifh to treat, there is always © 


more than is required, in order to obtain the 
produéts which we feek, and the refults which 
we rene 


. In each of the Pre ges 74 which have 


suf <n enunciated, the products of the aétion 


of the acid differ; the ftronger this is, the more : 


in general we obtain of nitrous gas and car-. 


bonic acid gas; confequently, the more oxigen | 
there is ee from the nitric acid, the more | 


carbon there is taken from the vegetable fub- 


ftance, and burned by the oxigen. The gene- 


ral, or the moft conftant and moft abundant 
product of this reciprocal and fimultaneous de- 


compofition, is a feries of different vegetable 4 
acids; fometimes to the number of three or # 


four, fometimes a fingle one, or at leaft only 


two, all compofed of hidrogen, carbon, and « 


oxigen, whofe charatters of compofition confift 


in the different proportions of their three prin- # 


ciples, and of which I fhall give an account 


amongft the immediate materials of vegetables ; 


for I mutt here obferve, that that iis is thel À 


> 

4 
À 

La 


a: 
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moft important and the moft decifive for the 
pneumatic doétrine, adapted to the vegetable 
analyfis, what moft proves its ftrength and fta- 
bility, is that the acids artificially compofed by 
-the nitric acid aéting upon the gums, fugar, 
_the leaves, the extracts, the woods, &c. are 
perfectly fimilar both in their properties and in 
their intimate nature, to thofe which are fpon- 
taneoufly formed by the progrefs of vegetation ; 
which proves that the chemical art aëts like the — 
living powers which direct the growth and the 
function of plants. 

14. The various acids which vegetable fub- 
ftances yield when treated by the nitric acid, 
proceed not only from the diverfity of thefe fub- 
 ftances, but alfo from the manner in which they 
are treated by this acid: fo that, after an at- 
tentive obfervation of what happens in thefe 
different treatments, we-may obtain at will, as 
far as a certain point, fuch or fuch a fpecies of 

vegetable acid, or determinate proportions of 
two of three of thefe acids: for this purpofe it 
is fufficient to {top at different periods, or to urge 
more or lefs the aétion of the nitric acid. We 
may alfo affure ourfelves of the point at which 
we have arrived in the vegetable decompofition 
by the quantity and the nature of the nitrous 
gas, and the carbonic acid obtained; the more 
the gafes are abundant, the more we are ad- 
vanced in this decompofition. By a feries of 
thefe beautiful refults we may fee, that as the 
confequences of the alterations is the perpetually 

A increafing 
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increafing feparation of a proportion of carbon, 
we can never make the vegetable decompofition 
proceed otherwife than in a given progreffon: 
we can never make a ftep backwards. An acid 
firft formed, when it paffes into another acid, 
does not appear any more in the firft ftate; and 
we fhall fee that this progreffive acidification, 
the moft common and moft ftriking product of 
the energy of the nitricacid, when it has once 
arrived at the oxalic or acetous acids, the leaft 
carbonated and the moft oxigenated, if we with 
to carry the nitric decompofition ftill further, 
the vegetable nature vanifhes as it were under 
the efforts of the chemifts, and the whole is re- 
duced in his hands into water and carbonic 
acid. At thisterm, this aétion of the nitric acid 
becomes confounded with the effect of com- 
buftion. , 

15. It aifo follows from the exact, though 
general notions which I have juft given, that 
by obierving with much attention, and by de- 
termining with great exactnefs the quantities of 
nitrous gas, and of carbonic acid gas, formed 
and difengaged during the different degrees of 
the action of the nitric acid, thofe of the dif- 
ferent acids obtained at different periods of this 
action, and finally thofe of the water and of 
the carbonic acid obtained at the laft term of 
this total difgregation of the vegetable prin- 
ciples, we may analyze with the greateft preci-~ 
fion both the different vegetable fubftances, | 


- which 


À 
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which we may have taken for the fubjeét of our 
operation, and the particular and fucceflive acids 
which we may have obtained in the feries of 
the different periods of this work. Thus 
in the courfe of a fet of experiments which 
Citizen Vauquelin and myfelf jointly made 
upon the vegetable fubftances, we employed 
with great fuccefs the aitric acid, in order to 
determine the proportions of the primitive prin- 
ciples, hidrogen, carbon, and oxigen, of a con- 
fiderable number of fubftances, the relations of 
whofe nature and compofition it was neceffary | 
for us to afcertain and compare. 

16. Laftly, there are ‘fomé veweeate fub- 
ftances upon which the action of the nitric acid 
is not confined to producing the ‘effects of 
acidification: by converting them into acids, it 
fometimes changes a portion into a kind of fat 
oil: in others it at the fame time produces a 
fort of refin; with the former it affords powders’ 
infoluble in water, and foluble in the alkalis, 
without however being fufible after the mauner | 
of the fats; with the latter it difengages and- 
compofes pruffic acid, and almoft always pro-° 
duces at the fame time ammonia. Moft of 
the laft-mentioned converfions or modifications, 
which are effeéted but feldom, and which take 
place only with the gluten, the wood, the fu- 
berous barks, the fungufes, &c. when treated 
with the nitrie acid, indicate in thefe fubftances 
a compofition very ene to that of the 

animal 
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animal fubftances, to which in fact they. ap- 
proach by other charaéters and other chemical 
properties. We fhall treat of thefe more in 
detail in the next order of facts. 


ARTICLE VIT. 


Of the Chemical Properties of Freie 
Subfiances treated by the Salts. 


1. AUTHORS have hitherto omitted, or 
nearly omitted to treat, amongft the chemical — 
properties which diftinguith mesieeable fubftances, 
of the mode of heir. alteration by the faline 
compounds; becaufe too little attention has 
been paid to this mode itfelf, and it has been 
thought too flight or too indiftinét to be capa- 
ble Br ferving as a character. It is true that 
chemifts have either not yet obferved the aétion 
of the falts with fufficient attention, or not 
found them fufficiently powerful, in order to 
apply it to vegetable analyfis ; and neverthelefs, 
all the faéts Si the practice of the arts pre- 
fents relative to the ufe of the’ different falts. 
in the prefervation or in the preparation of a 
great number, of vegetable fubftances, exhibit 
a fucceffion of phenomena which are fuffi- 
ciently charaéterittic of thefe fubftances in order 
that we fhould not negleét the examination of 
them, nor rejeét their application to this part — 

| | of 
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. of chemiftry as ufelefs. It is this economical 
_ obje& which I propofe here to trace, with a view 
to. determine the properties which vegetable 
fubftances exhibit when treated according to 
different proceffes by various faline fubftances : 
to this I {hall fubjoin fome refults of chemical 
_ experiments that have hitherto been too much 

neg lected. | 
2. Though the fulphates are rarely altered 1 by 
mott of shea vegetable fabftances in their habitual 
{tate, though they experience no alteration from. 
thefe fubftances in their fimple contaét, the 
café is not the fame when we let them remain 
for a long time in this contaét, or when we 
. raife their temperature very much at the mo- 
ment when it takes place. Though the fatu- 
rated folutionsof alkaline or sain fulphates 
in general defend moft vegetable fubfiances 
from fpontaneous alteration, this prefervation 
js not prolonged beyond a certain term; after 
which the fubftances, being decompofed in the 
midft of the liquid, effect, with the aid of their 
hidrogen and their carbon, the decompofition 
of the fulphates, and gradually infulate the 
 fulphur. It is in this manner that water charged 
with fulphate of lime lets fall fulphur, and 
exhales the fetid. fmell of an hidro-fulphuret. 
when it is left for a long time in contact 
with vegetable fubftances: 1t- is; in this manner 
that the filth of towns, accumulated and bu- 
tied with fragments of plafter of Paris, and 
moiftened for a longer or fhorter fpace of time, 
have 
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have filled the fragments of théfe materials with 
eryftallized fulphur, which has gradually fe- 
parated from the fulphate. “The fame aétion — 
takes place by time, as is rapidly effected 
when we violently heat fulphates with the fame 
vegetable fubftances, which convert them into 
fulphurets by the aéëtion of their hidrogen and 
of their carbon. It is known, that natural 
‘waters which contain fulphate of lime in folu- 
tion do not poffefs the property of boiling efcu- 
lent vegetables well, and I have already fhown 
that this depends upon their faturation with. 
this falt; laftly, it is eafy to conceive that 
the fame waters, when circumftances favour. 
the feparation, the depofition and the cryftal-: 
lization of the earthy falt which they contain, 
and when they bathe on all fides the’ parts of 
vegetables, fuch as leaves, ftalks, ‘barks, muft 
form upon thefe fubftances a covering or depo- 
fition, a real incruftation of fulphate of lime, 
which preferves them under this unalterable 
and little foluble covering. It is in this manner 
that in the graduating fheds of falt works, the 
fragments of the brufh-wood become encrufied 
with lamellated and cryftalline fulphate of lime 
which the evaporation of the water by the 
agitated and comprefled air feparates from it 
inceffuntly, 
8. Water charged with the triple and acid 
fulphate. of alumine, alum, is alfo ufed in 
order to preferve various vegetable fubftances ; 
bane rh effects their gechuipon tions and - 
mucous 
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mucous flakes or filaments are feparated from 
it, which announce its alteration. The utility 
of this falt in the art of dyeing is known, the 
advantage which is derived from it for bright- 
ening, and efpecially for fixing and giving fo- 
lidity to many vegetable colouring matters. In 
the hiftory of thefe colours, I fhall fhow that 
the property by which this falt fixes them, de- 
pends upon the ftrong attraction which the alu- 
mine exerts upon thefe matters. 

4. The nitrates exert only a feeble action 
upon moft of the vegetable fubftances, of 
which they render the texture more denfe, and 
defend it againft its own mutability, and of 
which they frequently alfo heighten the tints 
in their coloured parts: but chemifts fome- 
times employ the nitrate of pot-afh with another 
view in the examination of thefe fubftances ; 
it ferves, by expofing the mixture with thefe 
fubftances to a high temperature to burn them, 
to deftroy their hidrogen and carbon more or 
lefs completely, to extraét from them the fixed 
faline and earthy fubftances, and to prove in 
them the exiftence of fome metallic oxides, more 
efpecially thofe of manganefe and iron. If we 
perform this experiment with care and in clofe 
veffels, fo as exactly to collect the elaftic fluids 
which are formed and difengaged, we may thus 
determine the proportion of the hidrogen, car- 
bon and oxigen contained in the vegetable fub- 
{tance which is examined, and at the fame time 

that of the fixed fubftances which remain. 
Some- 
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Sometimes the nitrate of pot-afh, heated 
ftrongly with the vegetable fubftances, yields as 
the refidue a real ste is even employed and 
compared i in this action with that of the fixed 
alkalis, in order to afcertain in thefe bodies the 
property of affording pruffic acid, or the co- 
louring matter of Pruffian blue compared with 

that which different animal fubftances prefent. 
5. It is known how great ufe is made in 
domeftic econonty and in the arts, of the mu- 
riate of foda in order to preferve a great num- 
ber of products of vegetables or vegetable parts. 
Thus it is cuftomary to foak in brine, or the 
faturated folution of this falt, pulfe, fome pros _ 
ducts efpecially of the leguminous kind, grains 

or pods, roots, leaves, and even delicate flowers; 
the leaves of rofes ar ranged and covered sini | 
layers of this falt, are SN er preferved in 
this manner in the fhops of the perfumers, in 
order afterwards to diftil them at a feafon more 
or lefs diftant from that in which they have . 
been gathered. “Some chemifts have imagined 
that the muriate of foda, kept for a Re time 
‘in contaé with liquid vegetable fubftances was 
decompofed, and that the foda was infulated ; 
but no experiment. has yet proved the truth of 
this affertion. This falt is frequently employed 
in the decoétions and diftillations of vegetables 
in order to permit the water to affume a more 
elevated temperature, and thus to favour the 
dikpgegement as well as the volatilization of 
fome. 


¢ 
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fome products, the quantity of which is aug- 
mented by this procefs. 

6. It has not yet been propofed to ufe the 
fuper-oxigenated muriate of pot-afh in the 
vegetable analyfis ;-it is, however, one of thofe 
compounds which might prove of the greateft 
utility. Citizen Vauquelin and myielf, in 
our inveftigations relative to detonations 
by percuffion, have found that the vege- 
table fubfiances, and efpecially gum, fugar, 
farina, like the oils, alcohol, ether, have the 
property of burning with great energy and ful- 
minating by percuffion, after having been 
mixed with fuper-oxigenated muriate of pot- 
afh. It is evident, that by performing this ope- 
ration in proper apparatufes, it-would be poffible . 
to collect the water and the carbonic acid . 
formed by the union of the hidrogen and of 
the carbon of thefe fubftances, either with their 
own oxigen, or by that which fhould be fur- 
nifhed by the fuper-oxigenated muriate of -pot- 
ath; and that as this falt brings only pure 
oxigen into this power fully decompofing action, 
i leaves as refiduum only muriate of pot-ath, 
it would be eafy te determine, with the aid of 
its action and of its produdts, the exact propor- 
tions of the principles which originally com- 
‘pofe vegetables, comprehending in them even 
that of the fixed fubftances which would. re- 
main with the refidual muriate of pot-ath, 
which it would be eafy to feparate. 

| rout 27) PRs 
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7. The phofphates can be of no other ufe, in 
the inveftigation of the chemical properties and 
of the analyfis of vegetables, than that of afcer- 
taining the prefence of fome earths or of fome 
metallic oxides in their fixed refidues, in their 
coals or in their afhes; and that the fufing 
and vitrifying action which they exert does 
_ not differ from that which 1s exercifed by the 
faline or metallic fubftances which have already 
been examined. The fluates and the borates 
are not capable of throwing any more light 
upon the fubjeét; accordingly, nothing has 
been faid concerning the aétion of all the falts 
upon the vegetable fubitances, and it has been 
absolutely impoffible to draw any induction > 
trom them towards the knowledge of the che- 
mical properties which characterize thefe or- 
ganized fubfiances. 

8. Fhe carbonates exert a little more action 
than the three laft mentioned kinds of falts 
upon the vegetable compounds; carbonate of 
foda is frequently employed in pharmaceutical 
procefles in order to extract more quickly, 
more abundantly, or more completely, fome of 
the immediate materials of vegetables, by means 
of infufion or decoétion in water. Thus it 
has long been known that when water is 
fharpened with a little fred falt of tartar, or 
unfaturated carbonate of pot-afh, more refin is 
extracted from the dry woods, roots or barks; 
but we fhall fee in the fubfequent order-of faéts 
that this more abundant extraction is accompa- 

| nied 
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nied by a peculiar combination between the al- 
kali and the root. Itis generally known that 
the folution of carbonate of lime in a natural 
water, which it: renders raw or hard, is an im- 
pediment to tie boiling of vegetables, on ac- 
count of the faturation of this water, which 
prevents its re-a¢tion upon the vegetable fub- 
fiance. tis alfo known that plants or their 
parts, immerfed with water highly charged 
with this earthy falt, by means of an excefs 
of carbonic acid, become covered with depofited 
anc coucreted molecules of this fait, in propor- 
tion as it quits the water, the folvent acid of 
which efcapes into the air. By this fimple 
procefs are formed the calcareous incruftations, 
the ofteocollæ, &c. when the vegetable fub- 
fiance is gradually deftroyed, and when it leaves 
a fort of hollow mould, which reprefents all 
its parts with great exactnels. ‘The carbonate 
of lime, depofited in minute particles in. this 
hollow fubftance, affumes the form of the ve- 
getable ; and hence arife the pretended petri- 
fications, which were formerly defcribed with a 
kind of complacency, and upon which, for a 
long time, many differtations were written and 
many abfurd fyfiems propofed; and of which 
the production is fo fimple and fo eafy to be ex- 
plained fince the difcoveries of the pneumatic 
doctrine, 


3 4. 
ARTICLE 
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Articue VIII. 


Of the Chemical Properties of Vegetable Sub: 
fiances treated by the Metals, the Oxides and | 
the Metallic Solutions. 1 


1. THE metallic fubftances, their oxides and 
their folutions do, not prefent, any more thau 
the falts, to the hiftory of chemiftry, real in- 
firnments that have yet been employed in the 
examination of the chemical properties of vege- 
tables, though when we are weil acquainted 
with their nature and their energy, it 1s eafy to 
forefee that they may be employed for this pur- 
pofe with great advantage. If we except fome 
‘ particular means of analyfis that have been put 
in practice only by Bergman and Scheele, and 
fince their time by fome chemifts who have fol- 
lowed their footfteps, forexamining the newacids 
which they have difcovered, the aétion of thefe 
powerful re-agents has not been confideréd under 
any general point of view, in order to inveftigate 
and appreciate, in their collective whole, the 
chemical properties of the vegetable fubftances. 
I fhall here endeavour to give an idea of the ad- 
vantage which may be derived from it, by infer- 
ferring from the fmall number of faéts that are 
known concerning this aétion, what it may be 
expecied paueet to furnith to this new branch 
of chemiftr nye 

g.. The 
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- 2. The metallic fubftances colleétively prefent 
only three modes of influence, which they 
experience from the chemical properties of 
vegetable fubftances. Either they are com: 
pletely unalterable by thefe fubftances, though 
fome weak alchemifis have attributed to feveral 
vegetables the myfterious power of changing 
the properties of the metals, and even of 
effecting their tranfmutation. Or, they are 
more or lefs oxidable by thofe which, bearing 
the character of acid, are capable of acting 
as fuch by a more or lefs powerful attrac- 
tion for the metallic oxides, and by the pro- 
perty of effecting their formation by the decom- 
pofition of the water. Thus iron and cop- 
per are fuddenly coloured and - gradually 
oxidated, corroded and diffolved by the four, 
afcerb, and more or lefs {trong tafted vegetable 
fubftances as by the pure vegetable acids 
themfelves. Finally, the metals are coloured, 
fpotted, covered and even changed into metallic 
fulphurates by their longer or fhorter contact 
with vegetable fubftances containing fulphur, 
fuch as the cruciferous plants, &c. It is evi- 
dent that the two latter modifications of the 
chemical properties of, vegetables with refpeét — 
to mineral fubftances cannot afford any very 
great light, but only a few ideas, or general data 
relative to the vegetable compofition. 

3. The metallic oxides are more ufeful, and 
prefent a much ftronger aétion than the metals 
Vou. VIL. L when 
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when we confider them under the fame relation. © 
The quantity of oxigen which is united with \ 
them here performs indiens more or lefs fimi- . 
lar to thofe of the acids which have been exa-. 
mined in one of the preceding articles. Thofe | 
acids in particular which adhere the leaft to this — 
-combuftible principle, and fuffer it the moft | 
eafily to be feparated from their compofition, — 
are the moft capable of altering the vegeta- « 
ble fubftances upon which they are made to act. 
It is thus that in general they tend to difor- | 
ganize, to deftroy, to burn the vegetable com- 
pounds ; and fuch 1s the laft term of their action 
upon thofe compounds. But they do not always 
carry their energy to this extreme point; fre- 
quently they yield only a portion of their prin-— 
ciple, which perietrates the vegetable fub- — i 
ftances, thickens and sbndeites or fimply | 
oxidates, without decompofing and completely à 
deftroying them. Such is the habitude of the ~ 
vegetable oils: when heated with the me- ! 
tallic oxides, and which, in the preparation of | 
platters, affume confiftence at the fame time | 
that they acquire a kind of faponaceous nature. 
It is by the fame property that fo many veined 1 
table liquors become more or lefs denfe, flaky 
and tenacious, when metallic oxides are added” 
to them, and particularly when they are penta 
with thefe fubftances. 

4. À particular action takes place between thel | 
metallic oxides and the colouring parts of ve- | 
getables: though it may be referred in general 

to, 
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to what has already beer explained, it muft 
however be remarked, that it is full fironger 
on account of the attraétion which fubfifts Ba: 
tween thefe two kinds of bodies. The oxigen 
feems in fact to be the caufe of the connection 
which unites thefe two fubftances fo clofely 
with each other, for the metals of thefe oxides do 
not prefent the fame property of combining 
with the colouring matters; but the combina- 
tion thus formed does not admit of the fepa- 
ration of this principle; it remains united at the 
fame time both to the oxide and to the colouring 
matter, the colour a which it exalts, fixes, 
and renders more permanent. 

5. The folutions of the metals in acids 
produce a great variety of effecis with 
vegetable matters, and their action differs 
Soot ding to the nature of thefe compounds. 
We fhall fee, in the hiftory of the vegetable 
acids, how many different charaéters they pre- 
fent with the moft of thefe folutions, and what 
effects fimple and complicated attractions take 
place when thefe different fubftances are mixed 
‘with each other. It is neceffary, in order to 
comprehend the reciprocal aétions of the metal- 
lic folutions, and of the vegetable compounds, 
firft to feparate in the mind thofe effeéts which 
Can be produced by the faline bodies analogous 
to thofe defcribed in. the fifth fe&ion of this 
work, which are frequently found to conftitute 
part of thefe compounds; otherwife we might 
attribute to the vegetable matter what belongs 
eee Lg only 
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only to fubftances foreign to its nature, which 


may in this manner be mixed with it. Thus : 


the precipitations produced by the fulphates and 
the muriates, which the vegetable liquids fo 
often prefent when we mix them with the nitric 
folutions of moft of the white metals, muft firft 
be feparated from the chemical effeéts which 
the vegetable fubftance is capable of producing.’ 
Thofe effects are known by the form, the co- 


lour, and efpecially by the examination of the | 


precipitates. 

6. When we admit this firft and effential dif- 
tinction, and in fome meafure fubtraét from the 
chemical phenomena produced by the vegetable 
fubftances mixed with the metallic be 
thofe which belong to the falts already known, 
we find that the fubftances of this order are 
either preferved, or condenfed, or coloured, | or 
burned, or decompofed and precipitated by 
the metallic falts. Nothing is fo frequent as 
the more or lefs intenfe coloration of white 
vegetable fubftances by the contact of metallic 
folutions ; and befides the fpots of all kinds 
with which the linen cloths employed in chemi- 
cal laboratories become covered by the contaét 


of thefe folutions, this kind of alteration is : 


proved by the grand and beautiful refults of 
the art of dyeing. The precipitation occa- 
fioned by the fame compounds, added to the 
vegetable liquids, takes place efpecially with 
the faps, exprefled juices, infufions, and de- 


coétions. <As the metallic falts are themfelves 


decompofed : 
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decompofed by thefe mixtures, Citizen Ber- 
thollet has propofed to employ the decoétion of 
Peruvian bark, in order to deftroy, even in the 
ftomachs of perfons who have taken them in- 
confiderately or by miftake, the effects of the 
folutions of tartrite of antimony and pot-afh, 
and of the fuper-oxigenated muriate of mer- 
eury:: |< | 


Fourth Order of Faéis relative to the Vege- 
table Compounds. 


Of the different Vegetable Matters in particular, or 
of the immediate Materials of Vegetables. 


ARTICLE JI. 


Concerning what is to be underfiood by the ex. 
prefion or term of immediate Materials of 
Vegetables, and of their feat in the vegetable 
organization. | 3 


1. I HAVE hitherto fpoken only of ve- 
getable compounds in the aggregate, and 
have confidered them only as if they formed 
one and the fame fubftanc’, the nature and the | 
general properties of which I have explained ; 
but no one is ignorant that the matters ex- 
tracted from vegetables are really very different 
from each other in their form, their confiftence, 
their tafte, their fmell ; no one confounds fugar 

with 
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with gum, or thefe two fubftances with oil, 
or oil with wood ftriétly fo called. The ufesto — 
which each of thefe principal vegetable matters « 
is applied for the putpofes of life, teach every 
one to diftinguifh them from each other, and 


fhow that it is not only in the different — 


firuéture of their parts, for example of their 
roots compared: with their ftalks, their leaves, 
their flowers, &c. that vegetables differ from 
each other, but even in the particular and dif- 
ferent bodies, which each of their parts contain 
feveral at the fame time. Thus the fweet 
almonds. prefent upon their fkin a reddifh 
powder which is removed from them by 
friétion, in their interior part an oil which is 
extracted by preffure, and a pulverulent mafs, 
friable and white like ftarch, which remains af- 
ter the expreffion of the oil. 

2. This is the fimple notion of what I term 
immediate materials of vegetables ; they are all 
fubftances varying in thelk OP in their 
tafte, their fmeil, their folid or liquid ftate, their — 
confiftence, their nutritive, medicinal, or poi- 
fonous properties; which may be feparated from 
the different parts of plants, and efpecially from 
the fame part, and which by their arrangement 
and difpofition in this part do immediately con- 
 futute it. Their general or diftinétive character 
is their feparate exiftence in the different parts 
of the plants, and efpecially the poffibility — 
of their being feparated or extraéted without — 
experiencing alteration or change: fo that 

| they 
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they are obtained abfolutely fuch as they were 
in the vegetable compounds, and without their 
having been caufed to undergo any alter- 
ation capable of rendering their nature dif- 
ferent from what it was in the organs of the 
plants of which they really formed integrant 
parts. 

3. It is on this account that, when confidered 
with refpect to the vegetables to which they be- 
long, and which aremore compounded than they, 
becaufe thefe materials only conftitute their dif- 
ferent parts, they were firft termed the immedi- 
ate principles of plants, either becaufe they were 
found to poffeis the property and the charaéter 
of really forming the vegetables by their union, 
_ or becaufe they were feparated from them by 
an immediate analyfis, or by immediate means. 
This is the reafon why I have elfewhere de- 
fignated, by the name of immediate analyfis, 
that in which we obtain by a firft operation, 
and without complicated - apparatus or pro- 
ceffes, the matters contained in a compound ; 
and I have chofen the principal.and moft ftrik- 
ing example of this manner of analyzing ve- 
getables. It is futticiently evident that thefe 
materials could not be termed principles, ex- 
cept fo far as they were compared with the 
entire plants of which they are compofed; but 
this is an expreffion which ought not to be re- 
tained, becaufe they are not really principles: ac- 
cordingly chemifts formerly employed them to 
furnifh an example of what they called prin- 

ciples 
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ciples principiated, or formed themfelves of 
other principles much more fimple than they. I 


have therefore thought I ought to relinquifh — 


_ this ancient expreflion of cie of vege- 
tables, and fubftitute inftead of it, that of im 
mediate materials, which very well expreffes the 
notion which ought to be formed of thém 
relatively to the vegetable compofition. 

4. It is fcarcely neceffary here to repeat, that 
all the immediate materials are the products of 
the work of vegetation; it is only of impor- 
tance to obferve, that a vegetable fubftance, or 
a vegetable part, never confifts of a fingle matter 
only, but of feveral at a time, which may 
be feparated and obtained, disjoined from each 
other. It follows that each of the imme- 
diate materials of vegetables muft be placed 
in a particular kind of organs, and that its 
fpecial and in fome meafure individual com- 
pofition, is owing to the particular ftruéture 
of each organ. However, it is not to be fup- 
pofed that there are as many orders of veffels 
or of cells, as there are of immediate materials 
of vegetables: for the number of thefe amounts 
at leaft to twenty, as I fhall foon fhow; whilft 
the number of orders of veflels does not exceed 
five that are different from each other, as I 
have fhown in a preceding article. It follows 
therefore, that each clafs of textures, or of the 
organs of vegetables, contains a certain number 
of immediate materials different from each 
other. What I am about to fay concerning 


the 
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the method of obtaining thefe materials will 
confirm this affertion, as we may actually ex- 
tract from a fingle texture fometimes three or 
four of thefe different materials. 


ARTICLE II, 


Of the Manner of extracting the immediate 
Materials of Vegetables. 


1. THE character of the immediate materials 
of vegetables being to prefent all the properties 
which they had in the plants themfelves, of 
which they formed part, it is evident, that in 
order to obtain them fuch, we muit employ 
means which cannot in any manner alter them. 
If each of thefe materials were particularly 
placed in a very diftinét fituation, it would be 
fufficient to know this fituation for each of 
them, and to extraét the fubftance which 
we withed to obtain by detaching this part; 
and in this cafe the procefs would be entirely 
mechanical. This method is praéticable only 
for fuch of the materials as are contained, in 
the liquid form, in particular cells, or with fuch 
as in the folid or pulverulent form are feparated 
and covered with a cruft or membranous co- 
vering, or laftly, with fome which, being 
infulated and produced by a particular ex- 
cretion, are found pure on the outfide of 

the 
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the vegetables, or of fome of their organs, 
whether upon the bark, or upon the leaves, or 
between the open parts of the flowers, or “upon 
the furface of the fruits. 

2. It refults from this diftin@ion, that ee 
are firft of all three mechanical methods, all 
equally fimple and equally certain, of extraét- 
ing or obtaining fome of the immediate mate- 
rials of vegetanlel When thefe materials, fre- 
quently fufceptible of becoming thick in the 
air, iffue fpontaneoufly in the liquid form from 
certain points of the furface of plants, whether 
through the extremities of dilated veffels, or 
| noi eh the fiffures and crevices which are 
formed in confequence of a kind of plethora 
or turgefcence, which has violently. dif 
tended the fides of thefe veffels, we fimply 
gather them by hand. It is in this man- 
ner that the gums, the refins, and the bal- 
fams, are collected: nature herfelf preparing 
thefe juices in a peculiar clafs of veflels, caufes 
them to iffue out by a real fecretion and excre- 
tion fimilar to what takes place in animals. I 
have indicated this general procefs elfewhere, un- 
der the name of the natural mechanical analyfis. 
We fee that it affords immediate materials, - 

3. Some immediate materials of vegetables, — 
though very abundant in the interior of thefe | 
organized and living bodies, ifflue from them — 
with dithculty and in fmall quantity, or even 
in fome circumftances not at all Human in- | 
duftry has difcovered how to remedy this incon-_ 

venience, . 
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venience, and to adopt a fimple method of aug- 
menting their tardy emiflion at pleafure, or 
determining it when it does not take place fpon- 
taneoufly. Thus the refinous trees are bored 
with tools, in order to obtain the juices 
which then flow abundantly; the heads of pop- 
_pies are cut to extract from them the white 
juice, which, asit dries upon the exterior fides 
of thefe capfules, forms opium; and the leaves 
of the aloe, the ftalks of the euphorbium, the 
roots of the fcammony, the trunks of many 
trees, in order to obtain the extractive or gum- 
refinous juices which are contained in them 
more or lefs abundantly, It is alfo by this pro- 
cefs that the manna is extracted from the ath, 
.&c. the fap from the birch, the yoke-elm, the 
beech, the vine, the faccharine juice from the 
fugar-maple, the elaftic gum from the hevoear 
caoutchouc. 

4. In other cafes, when the proper juices 
which reprefent fome immediate materials of ve- 
getables, are inclofed in numerous veficles ar- 
ranged in fome parts that are infulated, or may 
cafily be infulated, thefe velicles are opened by 
means of rafps, or the more or lefs foft and 
delicate texture which covers them is taken 
off, and they are expreffed either with the 
hand or with the aid of a prefs : in this manner 
the juice is feparated from the folid and difor- 
ganized parenchyma belonging to the veficles 
in which it was inclofed. Thus the volatile oil 

is 
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is extracted from the cellular fkins of the le- 
mon, orange, and bergamot. | 

M Phis kid of diffection, though grofs and 
diforganizing, - is not always fufficient for ob- 
taining feveral of thefe liquid materials. When 
they are deeply hidden in veffels which occupy 
the whole thicknefs, the whole continuity, and 
efpecially the deep part of a frefh vegetable, or 
in cellules formed in.the very centre of the 
fruits ; when thefe juices cannot be extracted 
except after the whole texture has been entirely 
brutfed or completely deftroyed ; when they are 
jntimately mixed with pulpy or pafty fubftances 
which are impregnated with them: we are then 
obliged to bruife, to grind, or to pulverize thefe 
vegetables or parts of vegetables, and to 
fubject the. pulp or the pafte which is thus 
formed to the more or lefs violent force of a 
prefs. In this manner the oily and feculent 
feeds are treated, in order to extra¢t the oil from 
them, and the tender and fucculent plants, in 
order tofeparate their juices. Bruifing or violent 
preflure generally caufes feveral of the liquid im- 
mediate materials to run outat the fame time, with 
part of the fibrous, mucous, feculent, or igneous — 
parenchyma, which formed the folid portion; 
but repofe and decantation are generally fuffici- 
ent for purifying thefe materials, and feparating 
them with fufficient exaétnefs, without any 
other means. - | 


6. Filtration through linen or + paper is one 
af 
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of the moft fimple and moft certain means of fe- 
parating feveral of the immediate matertals of ve- 
getables when confounded together in a liquid: 
the light fecula, which renders the juices turbid, 
the mucous juices mixed with refinous or oily 
bodies that do not pafs through fine paper al- 
ready moiftened, are very eafily feparated from 
each other by this mechanical procefs. Mere re- 
pofe is frequently fufficient for obtaining this 
feparation. Thus, for example, the acid ex- 
preffed juice of lemons, of oranges, of cur- 
rants, of cherries, &c. when kept for fome time, 
depofits a more or lefs confiderable quantity of 
infipid gelatinous mucilage, which was at firft 
diffolved in the acid: but almoft always this 
feparation, this kind of parting by -the 


operation of time, is effected only by virtue 


of an intimate alteration, of a more or lefs ad- 
vanced change in the very nature of the ve- 
getable liquids, which, as I have already fhown, 
are extremely fubjeét to decompofition. We 
ought not therefore to have recourfe to this 
means for obtaining the different immediate ma- 
terials contained in thefe liquids, except in the 
cafes where they feparate very {peedily, and be- 


fore we have caufe to fufpeét any alteration in 


the combination of thefe materials; an altera- 
LE” which fometimes takes place very fpeedily. 

. When the immediate materials which we 
en to feparate are in the folid form, and fuf- 
ceptible of affuming that of powder by tritura- 
tion or pounding, after they have been reduced 

into 
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into a pulp or pafte, either with the water of © 
verdure of the vegetable parts which contain 
them, or of site water which may be added 
to them while pounding or bruifing them by dif- 
ferent means, —they are then diluted with a large 
quantity of frefh water, which by feparating ~ 
all the pulverizable molecules, from each other 
keeps them firft for fome time fufpended, and 
afterwards depofits or precipitates them more 
or lefs pure, infulated and feparated, or de- 
prived of the portion of foluble matter foreign . 
to the pulverulent materials that remain in the 
water. This kind of wathing is particularly eni- 
ployed in order to obtain the amilaceous and 
' the fibrous fecula. 

8. All the means that we have hitherto 
enunciated are entirely mechanical; there are 
fome others which, without being equally fimple 
but appertaining to fome chemical operations, 
do not however require inftruments or actions 
fufficiently powerful to alter, or at leaft fen- 
fibly to change the nature and the compofition 
of the immediate materials of vegetables. Such 
is, in feveral circumftances of this extraétion of 
the immediate materials of plants, is the aétion 
of fire. Frequently thefe materials, being deeply 
_ hidden or intimately contained im the interior of 
the vegetable cells, where they are at the fame 
time folidified and attached to their furface, 
cannot be extra¢ted from them by mechanical 
means ; fimple diffeCtion, pounding, washing, 
are die no longer << of detaching: them 

from 
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from the places to which they adhere, and fe- 
parating them in order to obtain them alone. 
Frequently alfo, though they do not poffefs 
the folid form which I have juft mentioned, but 
are in the liquid form, their imperceptible 
drops are contained in fuch fmall cells, and at 
the fame time furrounded with fuch dry tegu- 
ments, that it would be in vain to attempt 
_to extraét them by all the proceffes of trituration 
and of preffure that have been indicated. In this 
cafe by macerating the vegetable parts which 
contain them for fome hours m cold water, the 
fides of the cells in which they are contained be- 
come foftened and diftended ; the {mall drops or 
the lamellated flakes of the immediate materials 
of which I {peak begin to be infulated, and de- 
‘ tached ; and by afterwards applying a gentle 
heat to the vegetable parts thus macerated, 
the caloric which penetrates the molecules of 
the immediate materials we wiih to obtain 
fufes them when they are folid, detaches 
them more when they are liquid, and at laft vo- 
latilizes them, gives them the form of vapour, 
and enables them to be extracted by difüllation. 
This is what happens in the dittillation per- 
formed in order to obtain the volatile or effen= _ 
tial oils. It is evident that this chemical procefs 
is founded upon the property which thefe im- 
mediate materials poflefs, of being fufed and 
reduced into vapour without undgséoinh any 
kind of alteration in their nature and compo- 
fition, ‘There are, inca very few of thefe 
2 à materials 
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materials that are fufceptible of being difen- 
gaged in this manner without alteration, by 
the mere fufing and -volatilizing action of 
the fire. 3 
g. But fince many other of thefe materials, 
placed in the fame condition as the preceding, 
that is to fay, inclofed in fmall cellules, or 
thick and folid, fo as not to be capable 
of being extracted by any means of tapping, 
are at the fame time foluble without being te 
tered by water, alcohol, the oils, and foine- 
times even by the acids very much diluted: for 
want of other practicable proceffes for their 
extraction, one or the other of thefe folvents is 
ufed in order to obtain them feparate. Some- 
times indeed two, or even more, of thefe im- 
mediate products of vegetation are diffolved at 
the fame time in the fame liquid employed for 
_extraéting them: different means are then 
ufed in order to obtain them feparate; flow 
evaporation, the admixture of different liquids, 
and fometimeseven certain appropriate re-agents 
anfwer this purpofe. Here alfo, as in all the 
foregoing procefles, we imitate the method of 
nature, which, by the aqueous folution of the 
fap or of the proper juices, carries the imme- 
diate materials of plants towards the furface of 
thefe organized bodies, and frequently caufes 
their feparation by evaporation to enfue by the 
atmofpherical air and heat, +. 
10. In a word, all the operations, whether 
mechanical or chemical, but not alterant, which 
| SR Re à are 


MATERIALS OF VEGETABLES. 16! 


are practifed in order to procure the different 
immediate materials of vegetables, and the dif- 
ferent produéts to which vegetation has given 
rife, however varied they may be, even in the 
concife account which I have given of them, 
and {till more fo in the genius and the refources 
of the chemift who wifhes to obtain them, co- . 
incide in this fingle point, that they feparate 
without caufing them to undergo any change 
which can alter their nature, the different mat- 
ters which are contained in an entire ve- 
getable; that they enable us to diftinguith 
thefe matters, and afterwards to examine 
each in particular, in order to determine their 
characters, properties, relative differences and 
compofition ; fo that the mutual extraction and 
feparation of all thefe imimediate materials is 
the firft fpecies of analyfis that is applied to ve- 
getables. | 


ARTICLE III. 


Of the Enumeration and Clafification of the 
immediate Materials of Vegetables. 


, 1. WHEN we have fucceeded in finding the 
means of extraéting and feparating from each 
other, the different matters which form the ve- 
getable compounds, and have thus become ac- 


quainted with what are termed the immediate 
- Vor. VII. M materials 
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materials of plants, the firft queftions which | 
prefent themfelves to the mind relate to 
the number and difference of thofe mate- 
tials themfelves. We afk ourfelves by what 
charaëters we may know this difference of the 
materials from each other, and to what number 
their. fpecies, or rather their genera, amount. 
Under this double queftion is comprehended 
the expofition of what I term the claffification 
and enumeration of the immediate materials. 
In order to underftand them well, we muft revert 
to the period when chemifts, informed by the 
procefies of the arts, and efpecially by the 
pharmaceutical manipulations, that they might 
extraét from a vegetable, or from the different 
parts of a vegetable, from its root, its ftalk, or its © 
leaves, matters different from each other,—and : 
having endeavoured to compare thefe matters with | 
each other, muft have found that, notwithftand-_ 
ing the very remarkable difference fubfifting be- _ 
tween the numerous vegetables that ornament : 
the furface of the aithe approximations may | 
however be  eftablithed between materials — 
which were feparated, frequently even from 
plants the moft oppofite to each other in their 
ftruéture and their properties. 7 
2, It was then that forming for the firft time — 
a diftiné idea of the vegetable compofition, L 
they difcovered that fimilar materials were ; 
found in all plants, and” they began to form | 
thofe approximations which I have jut men à 
tioned, T hey faw that FRS thefe materiale 
fome à 
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fome were liquid, others niore or lefs folid ; 
fome foluble, others infoluble in water; fome 
had a glutinous confiftence, others more or lefs 
fluidity; that fome were inflammable, and immif= 
cible with water; that others had not the fame 
inflammabikty, nor the fame immifcibility ; in 
a word, they thus formed .feries of characters 
or properties which ferved to difiinguifh thofe 
‘materials from each other. Hence gradually 
arofe the diftinétion and the clafiification of what 
they have fo long termed immediate principles 
of plants. Thé number of thefe principles foon 
increafed in proportion as the refearches of 
chemitts were multiplied, and as the neceflity was 
felt of regularly arranging thefe immediate ma- 
terials in a methodical order. | 
- 8. Suppofing that we already know, and are 
able to colleét, all the immediate materials, the 
union of which forms in particular the collec- 
tive whole of the vegetable; let us imagine, in 
order to reprefent this whole, and to proceed 
with order -to the vegetable analyfis, all the 
plants mixed and pounded as it were, forming 
together only a fingle mafs produced by ve- 
getation confidered in its totality, fubjected 
afterwards to the different means of extraction 
which I have defcribed, and feparable into a 
feries of different matters ; let us imagine this 
feparation, carried to the point which we can- 
not pals without deftroying the compofition 
itfelf, and changing the nature of thofe difter- 
ent matters. ‘This is the notion which we have 
bs | M 2 to 
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to form of the produéts of the immediate ana- 
lyfis, or of the immediate materials of vege- 
tables. Each of them is then no longer con- 
fidered as belonging in particular to fuch or . 
fuch a plant, but to the colleétive whole of ve- 
getable compofition, to the whole mafs of ex- 
fine plants. Each of them, of an identical 
general nature, reprefents in fome fort the fame 
matter exifting in all vegetable bodies. For 
example, the gummous juice and the faccha- 
rine juice are the fame in all vegetables; in, 
every plant, or part of a plant, from which 
they have been taken, they are exaétly the fame: 
fo that with only a few vegetables, provided we - 
choofe them in fuch a manner that they can fur- 
nith all the compounds which have hitherto been — 
admitted amongft the immediate materials of 
plants, we may be confidered to proceed in the 
vegetable analyfis in its whole extent. 

4, Undoubtedly we cannot yet be certain 
that we have arrived at the complete difcovery of : 
all the immediate materials of vegetables: that 
_ we have extracted and know them all, that there 
remains nothing more to be dl amongit 
thefe mater als ;—fuch an affertion would even 
be repelled by the eight or ten new prin- 
ciples, acids and others, that have been difco-« 
vered within thefe twenty years pañt, which. 
have been added to the catalogue of thofe which. 
had before been known and difiao) hed. -Un-. 
doubtedly this catalogue, fo far ii being com. 
pleted at the prefent day, is perhaps incapable 

of 
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of ever being fo, nor can we confine within any 
limits what ftill remains to be done in this re- 
fpeét by the human intellect. However, it is 
neceffary to eftablifh a kind of boundary in the 
prefent ftate of our knowledge; it is neceffary 
while confidering the fcience at the point of per- 
feétion to which it has arrived, even were it only 
in order to draw up the catalogue of the no- 
tions that have been acquired, to prefent an 
enumeration of thefe materials; and it is in or- 
der to prefent this enumeration that the moft 
able and moft ingenious chemifts have particu- 
larly occupied themfelves for fome years patt. 

5. Some have taken for the bafis of the 
claffification which they have adopted, the 
mode itfelf in which they were extraéted, or 
the order of analyfis. Thus Rouelle, in his 
table of the vegetable kingdom, has treated fuc- 
ceffively of the analyfis of plants, or of the 
materials feparated by a gentle or a violent fire, 
by water, by fermentation, and by alcohol; others 
have followed a method relative to the order of 
the diffeétion of the plants, or of the natural 
and fimple extraction of their materials with 
refpeét to the ftructure or the different vafcu- 
lar fyftems of vegetables: this is the courfe 
which Bucquet has followed. Some others 
have founded their principal divifions upon 
the properties made ufe of in common life, 
or in the-arts. Moft have confidered them in 
no other point of view than that of medi- 
cinal preparations, and have followed only a 
| pharma- 
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pharmaceutical order. A very great number 


have fimply treated of thefe materials according 
to the feries of different operations to which 
they are fubjected. None of thefe methods has 
yet been fyftematic, and founded upon a com- 


parifon of the properties of the different imme- 


diate materials of vegetables. 

6. When we confider in the moft general 
manner, or under the moft extenfive point 
of view, the different modes of claflifying 
the produéts, or immediate materials of plants, 
we find that only four principal methods 


of divifion or of claffification can be admit: : 
ted amongft them, And in faét we may fol- 


low firft the anatomical order, and examine fuc- 
ceflively the materials of the roots, the bark, 
the ftems, the woods, the leaves, the flowers, 
the fruits and the feeds, or even directing our 
attention to the interior firuéture, thofe of the 
common, the proper, the utricular, and the 
cellular veffels. But this firft order reprefents in- 
ceffantly the fame objeéis which we fhould thus 
be obliged inceffantly to. reconfider; for each 
of the parts of plants, though very differ- 
ent in their ftruéture and refpective fituations, 
frequently contain matters'analogous to thofe 
which are contained in others, and it is evident 
that the mere feat or place does not indicate a 


difference fufficiently conftant or fufficiently | 


marked to afford a certain bafis forthe diftinétions 


to be eftablithed between thofe different mate- 


rials hy x 


We 
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We may choofe for this bafis the properties 
themfelves of the materials, diftinguifhing 
them into nutritive or alimentary, medicinal, 
combuftible, textile, fermentefcible, folid and 
permanent, &c. But this fecond method, which 
may have its advantages in the applications of 
the fcience, has however too few relations with 
the philofophical views, and the individual pro- 
grefs of the latter, forit to be capable of afford- 

ing the advantage which is fought in it. 

7. À third RE of diftinétion between 
thefe feveral vegetable bodies or compounds 
might be founded upon the really chemical | 
characters, or the intimate properties by which 
they are feparated and known. For example, 
fome immediate materials are mucous, others 
are faccharine, fome are acid, fome oily and in- 
flammable; fome are coloured, fome folid and 
infoluble, and fome approach to the animal fub- 
ftances. We might even combine with this 
firft divifion that which confiders the materials 
with refpect to their ftate or confiftence as li- 
quid, foft, fibrous, glutinous, lamellated, pul- 
verulent ; thofe alfo which diftinguifh them by 
their tafte into fweet and infipid, fweet and 
and faccharine, acid, acerb, bitter, acrid; by 
their fmell, into odorant, inodorous, fetid, aro- 
matic. This method of difpofing the materials 
of vegetables is one of the moft ufeful and moft 
philofophical; it depends upon the chemical 
properties on the one hand, whilft on the other 
it leads to the knowledge cf the advantageous 

or 
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or ufeful properties: it therefore in every refpect 
merits the preference beyond the two firft, and © 
it will foon be feen that it is the method to dep 
I approach the neareft, 

8. Laftly, the fourth method, the moft phi- 
lofophical of all, which fuppofes the greateft 
advancement in the fcience, and which can 
yet be prefented only in idea or expectation,— — 
which, in a word, is far from being able to be 
brought to that point of perfection which it 
may hereafter attain, and which will then be 
followed with one accord by all who fhall 
occupy themfelves with the ftudy of nature, 
is that which, founding itfelf upon the pro- 
grefs of vegetation, of vegetative chemiftry, 
fhall arrange the immediate materials according 
to the order of their fucceflive formation. in 
plants, and difpofe thefe materials according to 
time and the periods of their appearance and — 
their creation. In order to comprehend this laft 
divifion perfeétly, I muft here mention, that not- 
withftanding the little real progrefs which che- 
mical fcience has yet made in the knowledge 
of the phenomena of the growth, and of thé 
particular vitality of the RUES it has however 
already elevated itfelf fo much in its conceptions 
and experiments, as to know that the imme- 
diate materials of vegetables are formed fuccef- 
fively, at different periods of vegetation, that 
each of them belongs in fome meafure to one of 
thefe periods ; for example, the mucous fap and 
the mucilage to the firft periods of vegetation, 

| the 
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the faccharine fubftance to the germination and 
the maturation of the fruits, the ligneous fub- 
ftance to the growth and frutefcence, the oil and 
the wax to the fruétification ; that all thefe dif- 
ferent materials are only progreflive modifica- 
tions of the fame matter, of a fingle primitive, 
ternary or quaternary compound, which feems to 
commence with the fappy gum, and to finifh with 
the wood and bark; and that by thus imveîti- 
gating, either from an attentive examination of 
the phenomena of vegetation themfelves, or by 
a comparative analyfis of the different vege- 
table materials, an analyfis placed in fome mea- 
fure at the other extremity of this philofophic 
chain, we fhall be able hereafter to find out the 
_order, the fucceffion, the epocha of the forma- 
tion of each immediate vegetable matter. 

9. It is by combining thefe two bafes, as 
far as the ftate of the {cience has permitted me, 
the chemical charaéters on the one hand, and 
the fucceffion or the relative period of the for- 
mation on the other, that I fhall here give the 
elaffification and the enumeration of the imme- 
diate materials of vegetables, the number of 
which I reduce to twenty different matters, viz, 

A. Sap. 
B. Mucous matter, 
C. Sugar, 
D. Vegetable albumen. 
Æ. Vegetable acid or acids. 
F, Extraétive, 
G, Tanin. 
ff, Starch, 
I. Gluten. 
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TI. Gluten. 

K. Colouring matter. 
i. Fixed oil. 

AT. Vegetable wax. 
N. Vegetable oul. 

O. Camphor. 

P. Refin, 


Q. Gum refin. 
R. Balfam. | L 


$." Caoutchouc. 
JT. Ligneous matter. - 
U. Suber. 7 | 
10. I muft obferve, that of the twenty mate. 
rials which I have juft enumerated, the fix firft 
are frequently diffolved in the water of the 
plant, circulating with the fap, or are fufceptible 


of diffolving in the water which we add to them ; 


the three following, the ftarch, the gluten, 
and the colouring matters, have a pulverulent 
or lamellated form; the oily fubftances, from 
the fixed oil to taoutchouc inclufively, in- 
flammable and infoluble in water, are inclofed 
m particular cells or veffels ; and the two laft, 
the ligneous fubftance and the fuber, form the 


folid infoluble part, the common fupport and — 


integument of all the parts of vegetables. Of 
thefe twenty fubftances, there are at leaft four 
which have been miftaken by the chemifts be- 
_ fore me, or which they have not diftinguifh- 
ed from the other materials, or have ne- 
gleéied to ftudy as particular products; thefe 
are the albumen, the wax, the ligneous matter, 
and the fuber. Each of thefe immediate ma- 
| ; terials, 
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terials, the properties of which I am about to 
examine, ought to be confidered as a peculiar 
genus of vegetable compounds, to which the 
fpecies or varieties will be referred, according 
to the flight differences they poffets 1 in the aif. 
ferent eteetables: in examining each of thefe 
bodies, I fhall confider faccefively and in the 
fame order for all. 

wan the feator fituatiGw which at occupies, 

B. The proceffes for its extraction, 

C. Its chemical properties. _ 

D. Its chemical produéts. 

E. Its fpecies or varicties. 

F, Its utes. 


Anticre TV. 


oF the firft of the immediate Moveiiate of 
Vegetables, namely the Sap. 


A. Seat. 


1. IT CONSIDER the fap as the firft of the im- 
“mediate materials of vegetables, becaufe thisisthe 
liquid which in faét fhows itfelf the firft in vege- 
tation. When the motion which takes place 
in trees and plants at the firft warmth of 
fpring, and after the long fleep into which they 
have been funk by the cold of the winter, be- 
gins to dilate their buds, and caufe their leaves 

iste 10: 
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to unfold themfelves, the fap which fwells the 


common veffels, and perhaps even at this period » 


all the orders of veffels of thefe organized bo- 
dies, opens as it were, by its progr se the fcene 


of vegetation; it afcends from the root into the 


fem, a ee this by the medullary prolonga- 
tions under the bark, and to all the extremities 
of the trees and plants which it dilates, which 
it develops, and which caufes it to grow with 
ereater or lefs activity. In this plethora, this 
general turgefcence of the vefiels of thefe bodies, 
_fome parts of their fides are unable to refift the 
diftenfion which they experience; fiffures, cre- 
vices are formed; the fap opens itfelf a vent on 
all fides, and flows out with more or lefs force, 
“either by the cortical fiffures, or in the vicinity 
of the buds, or at the extremity of the ftalks. 


B. Extraction. 


9. Îr we cut young branches at this period 
of the motion of the fap, and place the extre- 
mity that has been cut in a bottle, there iffues out 
a quantity of this liquid fufficient to enable us 
to obtain nearly half a kilogramme (from twelve 
to fixteen ounces) in twenty-four hours. If we 
pierce the trunk of the tree horizontally with an 
auger, there runs out a fufficiency to enabie us 
to colleét quantities ufeful in feveral of the 


arts, and efpecially in the preparation of an 
acidulous and vinous liquor, much employed 


and very ufeful in feveral of the forefts of Ger- 
many. 
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many. In America, the fap of feveral kinds of 
maple is obtained by the fame procefs, in or- 
der to extraét from it fugar fimilar to that which 
is furnifhed by the fpecies of gramen cultivated 
in the colonies of the Europeans in America. 
It was long ago known, from thefe two kinds of 
experiments upon a very.large fcale, that the 
fap of trees contains faccharine matter, and 
that it is fufceptible of fermenting or yielding 
a vinous liquor; but thefe firft notions were — 
very remote from the remarkable difcoveries 
that have been made fome years ago. upon this 
fubject by Citizens Vauquelin and Deyeux. 


C. Phyfical Properties. 


3. Sap is a limpid and colourlefs liquid, which 
was long believed to be pure water, and which 
on that account was denominated fears. Its 
tafte is fometimes infipid, flightly faline, fome- 
times fweet, almoit always birificly’ acid or acidu- 
lous. Immediately after it has been extracted 
from the trees, it contains no foreign fubfiance, 
no folid matter, no flakes, and it has no colour; 
it often froths much upon the flighteft agitation. 
When we pierce, or even when we faw trees as 
far as their centre, and apply the ear clofe to 
the cut of the faw, we hear a crackling or a 
ruftling noife, perfeéily fimilar to that of bubbles 
of air, when, by the effect of compreftion, they pafs 
through a liquid, from which they efcape with 
ANRT When kept for fometime in a well- 

é _clofed 
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clofed: bottle, a fpontaneous effervefcence takes 
place, which pufhes out the cork, as is done by 
fermenting wine: it then becomes ftrongly 
acid, powerfully reddens the blue vegetable co- 
Jours, and is turbid in a more or lefs fenfible 
degree. Its confiftence ‘is never mucous or 
ropy ; onthe contrary, itis very light and liquid. 
It cannot therefore be confounded with any of 
the materials that are to be examined after it, 
becaufe it has none of their apparent characters. 


D. Chemical Properties. 


4. Sap expofed to the fire becomes filled with 
bubbles, fwells and readily yields carbonic acid 
gas; when it is evaporated, it diffufes a ftrong 
fmell of vinegar; it affords an extract of a 
beautiful red colour.mixed with tanin; the lat- 
ter exifts in the fap of the oak and the beech; 
“it fometimes affords a fmall quantity of al- 
bumen, but then it contains no tanin; we find 
faccharine matter in it, efpecially in that of 
the maple and the birch; it becomes brown 
during its evaporation; it alfo affords carbonate 
of ammonia when it is diftilled to drynefs. 
Amongit its products we diftinguifh vinegar, 
which is the more abundant, the longer it has 
been kept after its extraction from the trees, be- 
fore the period at which it is fubjeéted to the 
action of the fire. In its coal we find carbonate of 
pot-ath, carbonate of lime, muriate and fulphate 
of pot-afh. Thefe are the phenomenona defcribed 
by Citizens Deyeux and Vauquelin, after the 
treatment of the fap by the fire. | 
7 | | 2 9 We 
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5. When we leave fap expofed to the air, it 
aflumes the yellow and the brown colour; it de- 
_pofits many flakes which Citizen Deyeux ‘be- 
lieves to be a kind of vegeto-animal or gluti- 
nous fubftance, held in folution by the acetous 
acid. It foon ferments, yields a great quantity 
ef carbonic acid gas, becomes more intenfely 
four, and forms a kind of vinous and aci- 
dulous liquor, from which we may extract 
alcohol by diftillation. If we leave it for a 
_ longer time to become altered in the air, it af- 
Soines a fetid {mell, becomes very brown, depo- 
fits a filamentous and eluey mucilage blackifh 
at its furface; at laft it becomes ammoniacal. 
Thus it is fufceptible of the three fermenta- 
tions, the vinous, the acid, and the ammoniacal 
‘or putrid, sa 

6. Sap mixes in all proportions with water, — 
which dilutes, extends, and diffolves it, when 
it is thick and vifcous, which alfo facilitates 
the feparation of its different flakes, and the 
motions of fpontaneous alteration, which the 
different materials of which it confifts are cap~" 
able of experiencing. It only acquires lefs CO- 

Jour after having been diluted with water. 
«7. The pow Al acids expel from it the car- 
bonic and the acetousacids, and form calcareous 
falts with a bafe of pot-afh, which are found 
by evaporating the faps to which they have 
been added. They alfo feparate from them con- 
crete flakes, at leaft in feveral kinds of faps. 
When they are concentrated, particularly the ful- 
phuric acid they burn and blacken them, by 
4 '  çarbonating 
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carbonating the extractive and glutinous mas 


terials which they contain. The nitric acid — 


converts their extraëts into mucous and oxalic 
acids; the latter fhows that lime exifts in them. 
8. The alkalis combine quickly and eafily 
with fap; they faturate the excefs of acid, which 
it almoft always contains ; they prevent its de- 
pofition and precipitation fo quickly as it would 
do fpontaneoufly ; they retain in folution the 
tanin, the extraéts, or the vegeto-animal fub- 
{tance which it fometimes appears to contain. 
9. The falts, properly fo called, merely diffolve 
the materials of fap, check its fermentation, 
preferve its integrity without caufing it to un- 
dergo any alteration, and without being able 


to aflift in rendering us acquainted with its prin- 


ciples. 

10. The fame is the cafe with the metals and 
metallic folutions; they cannot afford us much 
light with refpect to the nature of fap: the firft be- 


come coloured or diffolved; the fecond fometimes 


unite with the acids which are contained in 
it, and faturate them; metallic folutions are 
entirely precipitated in it, either by the extrac- 


# 


tive matters, or by the acetites which form 


part of this vegetable liquid, and aé upon 
the metallic falts by double elective attrac- 
tion. 

11. Citizen Deyeux has concluded fon his 
experiments that fap is a compound liquor, con- 
taining calcareous acetite and a vegeto-animal 
matter united with the acetous acid: it is to 

this 
3 


> 


py 


SAP OF VEGETABLES» FER 


this matter he attributes the fpontaneous preci+ 
pitation of the faps in the air, the formation of 
the ammonia, and the fmell of burned rope, 
which is diffufed by the refiduum of its evapo- 
ration when placed upon ignited coals. He . 
compares this fubftance with the glutinous mat- 
ter of cheefe, equally foluble by the acetous acid, 

and forming ammonia. 

12. After the experiments of Citizen Deyeux, 
made in Germinal and Floreal of the year4, Ci- 
rizen Vauquelin inftituted a fimilar inquiry re- 
fpeéting the faps in the fame feafon of the year 
5. The firft had examined the fap of the yoke- 
lm and the vine; the fecond has analyzed thofe 
of the elm, the birch, the beech, and the 
yoke-elm: in all he has conftantly found ace- 
ite of pot-afh and acetite of lime, fometimes 
icetous acid i excefs, fometimes carbonate of 
ime and carbonic acid, a faccharine matter, 
anin, gallie acid, two very high-coloured ex- | 
racts; the one foluble in alcohol, the other 
mily foluble in water. Hence he concludes, 
hat all the faps are acid, that they contain 
sither acetous or carbonic acid, or both at once; 
hat part of the acetous acid is combined in 
them with. the pot-afh, and the other with 
ime: that the faps which contain acetous acid 
in a free {tate contain no carbonic acid, neither 
free nor united with a bafe, but that both acids 
ire often combined with thefe two bafes in the 
ame fappy liquor; that all the faps contain 
vegetable matters, which become coloured in 

Mot. VII. N “the 
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the air, and by the effects of heat; that they” 
all yield ammonia by diftillation ; that muriate 
and fulphate of pot-ath are alfo found in all. 

13. It is eafy to conceive, from the intereft- 
ing difcoveries of the two French chemifts, thatw 
fap is a very much compounded liquor, in a 
certaim degree comparable with blood, contain- | 
ing a large part of the materials of plants, 
difpofed to form them all, according to the 
different places which it is deftined to traverfe, — 
or in which it refides, I fhall fhow hereafter, | 
that a portion of the fubftances which it holds 
in folution, proceed from the foil itfelf i in which. 
the roots are fituated. 


E. Species and Varieties. 


PPT) ne Gn ee EN en ee 


14. Wz are yet. far from having examined a 
fufficient number of fpecies or varieties of faps, 
to be able to draw general and certain con~ 
‘clufions with refpect to their comparative proper 
. tues. . Hitherto only the faps of the vine, the 

elm, the birch, the beech, the oak, and the’ 
yoke-elm, have been analyzed. The following 
is what already refults refpeéting the difference of 
thofe liquors, according to the comparative ana-_ 
lyfis that has been made of them. 3 
~ Thefaps of the oak and the beech contain gal- 
lic acid and tanin ; they cannot at the fame times 
contain animal HU becaufe this principles 
would precipitate it. Accordingly, by mixing 
thefe faps with white of egg, with a folution of 
Bees glue, 


ER 
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glue, and with a folution of the gluten of flour in 
vinegar, Citizen Vauquelin has obtained a preci- 
pitate of tanned animal matter: After having fe- 
parated. this_precipitate, the fupernatant liquor 
contained gallic acid, acetites of pot-ath and of 
lime, and two extracts: the one foluble in al- 
cohol; the other mucilaginous, infoluble in this 
liquor, and'cäpable of being converted into mu: 
cous and oxalic acids by the nitric acid. 

The faps of the birch and the maple contain 
4 fufhcient quantity of faccharine matter for it 
to be extracted with advantage, and for their 
forming a kind of vinous liquid by the fermen- 
tation which they are capable of undergoing. 

= Finally, there are feveral faps which contain 
a remarkable quantity of nitrate of pot-afh. 

It would be fuperfluous here to_obferve, how 
-ufeful and interefting it would be to analyze the 
faps of different trees; what interefting refults 
might be obtained from this analyfis, for 
the completion of our chemical knowledge re- 
{peéting the vegetable compounds, and after- 
wards for vegctable phyfics. 


~ 


F. Ufes. 

15. Ir is not difficult to fee that the ufe of 
the fap in the economy of nature is to ferve the 
purpotes of vegetation by developing the parts 
of plants, and the formation of the different 
immediate materials of plants; that this liquid 
| N 2. is 
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is the principal fource of all the vegetable li- 
quors, and even of their folid materials. 

16. Though it cannot be faid that the faps 
are real food for man, thofe which contain fugar 


may to a certain degree anfwer this purpofe, 


They are ufed for preparing drinks, vinous, 
firengthening and refrefhing liquors, which are 
highly efteemed by phyficians, and employed 
in many parts of Germany in the treatment of 
acute and febrile difeafes. Befides which, the 
ufe which is made in North America of the fap 
of the maple, in order to extract fugar from 
it, which affords a fubftitute for that of the 
African or American fugar-canes, proves that 
we may at leaft rank this liquor in the clafs of 
auxihary foods. 


Addition to the rite on Sap, relative to the 
expreffèd Juice of Plants. 


1. We may rank after the fap, and even con- 
fider as a fpecies of this liquid, that which is 
termed the juice of plants, and which is ex- 
tracted, either: for medicinal ufe in the labora- 
tories ef pharmacy, or as a matter ufeful in 
the arts in fome manufaétories. In faét, thefe 
faps, from whatever plants we may take them, 
or from whatever freth vegetable we may extra& 
them, are compofed in a great meafure of fap ; 
for by pounding thefe organized bodies in a 
mortar, we break and open in all their conti- 

nuities 
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nuities the common or fap-veffels which are 
filled with it. The procefs for obtaining 
them is extremely fimple. The freth, green, and 
fucculent plants are chopped finall, or pound- 
ed in a mortar of marble or wood; the latter is 
efpecially preferred when the operation is to be 
performed upon acid herbs; they are moulded 
with the hand into a kind of ball, which is 
forcibly preffed, or they are inclofed in a piece of 
linen, which is tied together, and afterwards put 
into a prefs; fometimes, in order to caufe the 
juice which they contain to flow freely, water 1s 
added, particularly when the plants are too dry, 
or when they are too vifcous. 

2. As by this manipulation we obtain juices 
very much coloured, very turbid, and much 
charged with the fibrous parenchyma of the 
plants, which the peftle or the cutting inftruments 
have lacerated in all their points, it is evident 
that thefe juices are far from being the pure 
liquid which diftended their veffels. They not 
only contain fap, but they are alfo mixed with 
the liquids inclofed in the proper veffels, the mu- 
cilages feparated from the utricles and the cor- 
tical layers, with fecula or S&brous parts, more or 
lefs minute, torn away from the texture of the ve- 
getable itfelf. Of thefe different matters thusadd- 
ed to the fap, fome, being diffolved in water, can- 
not be feparated froin thofe which belong to thefap 
itfelf, except by chemical proceffes more or lefs 
complicated; others, being only: diffeminated 

| | and 
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and fufpended in the liquid, and confiftinge of — 


folid molecules, are much more eafy to be pre- 
‘ie Fomiiti ie é 

. Thefeparation of the latter which deftroys 
bie tranfparency and purity of the expreffed 
juices of plants, is-efpecially recommended in 


‘the laboratories of pharmacy, in order to effect 


what is calleddefecation: reft alone is frequently 
fufficient to anfwer this purpofe. When the 
juice is very fluid, the fibrous particles of the 


fecula approach to each other, colleét together, 


depofit themfelves in the form of flakes more 
or lefs green at:the bottom of the liquid, which 
only requires to be decanted in order to have it 
fufficiently pure. This fimple procefs, it is true, 
can only be ufed in thofe cafes where the juice 


is not fufceptible of fpontaneous change, where 


it contains no volatile and odorous principle 
which it ‘is neceffary to preferve, in order that 
it may enjoy all its medicinal properties: for 
the fpontaneous precipitation, and the complete 
depofition of the fecula, frequently. require fe- 
veral-hours; and this time is fometimes fuffi- 
cient for an interior motion or fome alteration 
to eftablith itfelf i in the juices, efpecially when 
the temperature is-elevated above Aiton degrees 
in . atmofphere. 

4. Sometimes filtration through. paper with- 
out fize is had recourfe to, in order to feparate 
the fecula from the juices. This proces is 
practited. only ‘for the: moft. fluid and Jighteft 
juices, that are required to be purified auch lve 

_fuch 
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fuch as thofe of houfe-leek, purflain, lettuce, 
fuccory, &c. In other circumftances, efpecially 
when we have to treat juices a little vifcid, 
mucilaginous, thick, and containing. nothing 
volatile, as the juices of borage, buglofs, 
pellitory, or nettles, we mix them with a lit- 
tle white of egg and water, then ftir them, 
caufe them to boil for a moment, and _ filtrate 
them when they have cooled. The albumen, as 
it coagulates, forms a reticular fubftance, which, 
in its afcent, detains and feparates all the 
feculent particles that troubled the liquid. But 
the heat of the ebullition gives them a much 
deeper colour than they had before, and alters 
them fenfibly; fo that this is not merely. 
a defecating, but an actually eee 
procefs. | 
5. There are fome juices whofe alterability is 
fo great with refpeét to the odorous matter 
which they contain, and which it is neceffary 
to preferve for the medicinal ufe for which they 
are deftined, that we have been obliged to feek 
means of feparating the fecula with fufficient ce- 
lerity not to leave them time to become altered, 
and gentle enough not to change or affect their 
intimate nature. Such is the procefs employed for 
defecating the juices of creffes, cochlearia, bec- 
cabenga, and all the antifcorbutic juices which. 
have an acrid and pungent odour. It confifts 
in putting them into a matrafs or bottle, the 
mouth of which is covered with a piece of wet 
parchment perforated with feveral punétures with 
a pin, 


184 SAP OF VEGETABLES. 


a pin, plunging this bottle into another veffel 
filled with boiling water, and fuffering it to re- 
main for fome minutes in this bath; we foon 
fee its fecula colleét in concrete flakes, which 
gradually depofit themfelves at the bottom; 
we then filtrate the liquid, which is found to 
have loft nothing of its finell or of its proper- 
ties. This procefs is founded upon the nature 
of the fecula, which appeats to approach to 
that of albumen or glutinous matter, and as 
fuch to be coagulated by the aétion of the fire, 
and afterwards ceafe to be capable of being fuf- 
pended in the liquid. 

Laftly, another means is fometimes em- 
ployed, in order to defecate the juices of 
plants, by adding to them vegetable acids, lemon- 
juice, vinegar, fometimes even wine, and efpe- 
cially white wine : this praétice is efpecially re- 
commended in fome foreign difpenfaries. Indeed, 
it is only propofed for the antifcorbutic juices, 
with which we thus join a fubftance that can 
only augment their energy, and add to their me- 
dicinal virtues; it is alfo founded upon the al- 
buminous and coagulable property of the fe- 
culent matter, It is very evident that if thefe 
juices contain glutinous matter, this principle 
muft remain in part diffolved in the detecating 
acid. : 

7 the purified or depurated juices of ne 
have great analogy with fap; like it, they fre- 
quently contain a free acid, and almoft always 
acetites, either of pot-ath, or of lime; like it, 

they 
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they are coloured by the aétion of the fire and 
the air; like it, they precipitate coloured flakes 
by the addition of oxigenated mutiatic acid; 
like ‘it, finally, they yield by evaporation, red 
or brown extractive matters. They, however, 
differ from it in the circumftance that faccha- 
rine matter is rarely found in them, and never 
tanin or gallic acid. In general, the two latter 
materials are only met with in the faps of the 
trees ; they have the moft intimate relation with 
the ligneous fubftance; they conftitute either the 
fource or the depofitary of this folid fubftance. 
The juices of plants differ alfo from fap in the 
circumftance that we frequently find in them a 
greater or lefs quantity of gummy mucilage, 
which exifts but very rarely or never in the lat- 
ter; and we fee that thefe differences depend 
either upon thofe of the young, fucculent, her- 
baceous plants, from which the juices are ex- 
prefled, or upon the manner itfelf that is em- 
ployed for obtaining them, the violent preffure 
which is practifed. Citizen Vauquelin has lately 
found the malate of lime to exift in confider- 
able abundance in the juices of the houfe- 
leek (fempervivum teciorum), and of feveral 
{pecies of fedum. 

8. Ina chemical point of view, the expreffed 
juices belong much more nearly than the faps to 
the hiftory of the extraét, or extractive in ge- 
neral. When we evaporate the former liquids 
by the action of the fire, in order to obtain 
what are termed in/fpiffuted juices, fuch as'the 

juice 
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juice of borage, of the elaterium or wild gourd, 
the juice of the acacia, that of hypociftus, of 
floes, opium, &c. we attually prepare a kind of 
extracts or extractive mixtures, confiderably re- 
fembling thofe that are obtained by the action 
of water upon the dry vegetable fubftances. I 
fhall fpeak of them again under this relation in 
one of the fubfequent articles. 


. ARTICLE V. 


Of the fecond of the immediate Materials of 
Vegetables, of the Face or the PHARE 
and Gums. 


A. Seat. 


1. MUCUS, mucous fubftance, or mucilage, 
_ focafily diftinguifhable by its vifcofity, its thick 
and gluey confiftence, its faint or infipid tafte 
is found in many vegetable parts different from 
each other: itis one of the moft diffufed of the 
immediate materials of vegetables, and which 
the work of vegetation feems to form the moft 
eafily and frequently. It is known in all the 
organs of plants, when by pounding them their 
particles adhere to one another as it were, in - 
a pulp, when all the fubftances that are brought 
into contactwith them, ftick and adhere to them, 
when they join with this firft property an infi- . 
pidity, or faint tafte more or lefs peculiar, and 
an inodorous quality. 


It 
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2, Itis found in a great,many roots, fuch as 
thofe of the mallows, confolida, the lily, &c..and 
in. general in thofe of young plants, in fuch. as 
do not. naturally become-:ligneous, or thofe 
which. only become fo very late... It- exifts in 
the ftalks, and efpecially under the. epidermis, 
and between the laft cortical layers, which. oe 
moiftens, through which it frequently forms 
itfelf a vent, in order to run out, as we fo. often. 
fee in the fruit-trees, efpecially in thofe that 
produce ftone-fruits. It is alfo found in the 
leaves of a great number of vegetables, almoft 
at all periods of vegetation, and in all towards 
the commencement of their opening and un- 
folding themfelves.: This we may afcertain at 
this period, by crufhing between the fingers the 
. delicate texture of the leaves, which ftrongly 
adheres to the i{kin; "it frequently aceompanies 
the pulpy or parenchymatous texture of the 
fruits, always the integuments of the feeds, 
fometimes. the exterior, fometimes the inte- 
rior. Before the cotyledons are formed, -and 
_ have become dry and farinaceous, they exift 
under the gelatinous, tranfparent, and vicous 
form of a fiubilastaois fubftance. 
3. Very fétacusls the mucus is intimately 
mixed, or even combined with fome other im- 
mediate principles of vegetables, efpecially. with 
fugar and the acids, as we find to be the 
cafe in moft-of the fruits from which the juice 
is eafily extraéted ; fometimes with, the amila- 
ceous fecula or ftarch, with the fixed oils, 

| | | with 
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with the refins, or the gum-refins. When it is 
alone and infulated, it frequently forms a real 
plethora in the ‘different organs of the vege- 
tables, and particularly between the external 
laminæ of the cortical layers below the epi- 
dermis, efpecially towards the extremities of the 
branches, of the petioles, of the peduncules of 
the flowers and fruit; it is moft frequently at 
thofe points where there are a great number of 


interruptions and fiffures in the continuity of : 


the epidermis, that the mucus iffues and runs 
out on the furface of trees, which frequently 
contain a large quantity of it. 


t 


B. Extraction. 


4, When the fuper-abundance of the mucous, | 


juice violently diftends the veffels of trees (for 
the fame phenomenon is not obferved in the 
herbaceous plants) thofe veflels become ruptured, 
and the mucilage, more or lefs thick, vifcous, and 
gluey, iffues in drops which fpeedily dry in the 


air. Then thefurface of thefe trees, and efpe- : 


cially the points of the infertion of the branches, 
the twigs, the petioles, the leaves, the peduncles, 
the fruits, and the fiffures which are fometimes 
formed upon them, become covered with thefe 


drops of mucus, which gradually accumulating | 


and drying in the air, give rife to tears, tranf- 
parent round irregular bodies, fometimes to fta- 


laétiform. elongations, to a kind of blades or — 


à 


3 ribbands, 
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ribbands, fmooth or ftriated, white, yellowifh, 
reddifh or brown, which are known and colleéted 
by the name of gums. Thus the traveller, 
who journeys dhiodgh the interior of Africa, 
finds every where in this courfe the tears of the 
gum Arabic, which hang from the twigs of 
the acacia, or mimofa nilotica, which grows in 
abundance in thofe countries. ‘Thus in our or- 
chards and gardens, the apricot, the peach, the 
plumb, the cherry, the-almond-trees become 
covered at the beginning of the fummer with 
gummy tears, which are feparated from. them, 
and are known in commerce by the name of 
gum of the country (summi noftras). 

5. When the gummiftrous trees, efpecially 
the old, are furcharged with this-mucous fub- 
ftance which fwells their vefiels, longitudinal 
orifices, in the direétion of the axis of the trees, 
are fometimes made in their bark with fuccefs, 
for their prefervation and health. In this cafe, 
the gummy juice iffues out more or lefs abun- 
‘dantly by thefe incifions, and may be collected 
in large quantities. As nature furnifhes it in 
fufficient abundance for all the ufes to which 
this fubftance is appropriated, this operation is 
not performed for the purpofe of ‘obtaining it, 
but merely for the relief of the trees. 

6. When the niucus, in the form of a thick 
and vifcous liquid, is intimately or profoundly 
inclofed in the organs of vegetables, as in the 
roots, &c. when it.is applied in dry and polifhed 
es to the furface of the fhining or glofly 

/ | feeds, 
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feeds, fuch as thofe of flax; when it éxifts in. 
thin, but not dry layers, under this integu-~ 
ment of the feeds, as in all thofe of the cucur- 
bitaceous plants, the pippin-fruits, the quince, 
&c. we can neither extract it by trituration nor « 
by preffure.- In this cafe we dilute or even # 
diffolve it with the aid of hot or boiling water; « 
and in this ftate it is more efpecially called mucil~ _ 
age. Thus the juices of fome young mucous and « 
gluey leaves, when they have been crufhed i 
and reduced into a pulp, efpecially fuch as « 
thofe of borage, of buglofs, of fcabiofa, &c. ! 
cannot eafily run out, without water~ being « 
added previous to their expreflion, on account ! 
of the large quantity of mucilage which accom- : 
panies their fap, and which we are chinsent to | 

extract together with it. | | 
vi) Phe Gosbilasd frequently being combaicdm ‘ 
with a vegetable acid, and diffolved or rendered — 
fluid by this acid, runs out together with it, and ~ 
affords a four juice, polite inte: a greater or lefs © 
degree of vifcofity.. Such are the juices of the | : 
lemon, the orange, the currant, the ftrawberry, | 
the raipberry, the cherry, the plumb, the peach, ! , 
the apple, the barberry, the fervice; the:grape, © 
&c. &c. we unite their two conftituentamaterials, © 
{till more intimately together, prevent theirfepa- ‘ 
ration, and impede their alteration, by-diffolving # 
in them a fufficient quantity of fugar, ‘as is done — 
in the preparations known by the name of con- ~ 
ferves. But if, inftead of following this prac-w 
tice, we leave thefe juices to themfelves after” 
| having © 


stone. Pe ene 


APT 


SAP OF VEGETABLES: 19} 


having extracted them from the fruits, at the — 
end of fome hours, and efpecially with the con- 
taétof the air, they depofit the mucilage which 
they contain in a gelatinous form; we may fe- 
parate them by placing thefe liquids which have 
become thick by depofition, upon a clofe and fine 
fieve, which fuffers the more liquid acid part 
gradually to run out, and detains the mucous 
juice. This is wafhed with a little pure water, 
in order to feparate the portion of acid which 
it ftill contains. Frequently it retains a fmall 
quantity of colouring matter, which gives it 
a yellowith, fawn, or rofe-coloured tinge. By 
drying, it affumes more colour, cereal de in 1ts 
volume, preferves its tranfparence, and becomes 
dry and brittle like a real gum. 

8. There are fome cafes in which she mucus 
accompanies the oils; thofe that are termed 
fixed are particularly impregnated with it: it 
then forms what Scheele terms the mld principle 

“of the oils. Itis not feparated from them with- 
out much difficulty ; fometimes it is {ponta- 
 neoufly precipitated from them by reft, and pre- 
fents itfelf at the bottom of thefe liquids .as 
va flaky depofition. It always impedes their com- 
‘buftibility, and contributes to. form the knohs 
on the wicks of lamps; à more or lefs abundant 
‘portion of it is depofited when we heat thefe oils, 
‘and a fort of precipitate is formed, which im- 
‘pairs their tranfparency, and renders them vil- 
ecid. It is alfo feparated from thefe inflammable 
nee by the attion of feveral re-agents, and 
Boia efpecially 
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efpecially by that of the metallic oxides, as 
Scheele has obferved, and as I fhall fhow in the 
hiftory of the fixed oils, 


C. Phyfical Properties. 


9. The mucus exifts in three principal ftates, 
either in or out of the vegetables. It is folid 
or concrete and friable, and in fragments or 
pieces more or lefs large; it is almoft always 
ipheroidal on the outfide of the trees; it 1s ei- 
ther fprinkled in the form of powder, or fpread 
in thin layers upon the furface of a great num- 
ber of feeds: laftly, it is in the ftate of a 
vifcid,' gluey, thick liquid in the roots, the 
ftalks, the internal part of the feeds. Its liquid 
ftate varies greatly in denfity, according to 


a multitude of circumftances, which tend to : 


thicken or to diffolve it, efpecially according to 
the drynefs or moifture of the weather, ee 
ing to the proportion of water which the er 
are capable of abforbing. 

10. The vifcid nature of the foft mucous 
fubftance, the kind of glutinous or agglutinat- 
ing confiftence which it poffeffes without being 
elaftic, the tendency to adhere which fubfifts 
between its own particles, and communi- 


cates itfelf to the different furfaces between 


which it is placed, joined with the brittle and 
pulverizable property which it poffetfes when 
fufficiently dry and gummy, prove that it owes 


the firft of thofe characters. to the adhefion ~ 


which 
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which its particles contra@ with water, and their 
attraction for this liquid. 3 

}. Mucus when very pure is colourlefs. 
It is clear and tranfparent like water. It never 
becomes coloured, except in confequence of its 
having undergone a firft degree of alteration 
in its intimate compofition, or being mixed 
with fome foreign fubftance of a colouring na- 
ture. It has no tafte properly fo called, it is 
only fweetifh and infipid. Every tafte befides 
this, whether aftringent or faccharine, or bitter, 
proceeds from fome foreign fubftance affociated 
with it. It is alfo perfectly inodorous: when, 
reduced into powder or into vapour by the means 
of boiling water, it is introduced into the 
noftrils, it excites only a very flieht impreffion, 
which would fcarcely be fufficient to apprize us 
of its prefence without the aid of the other fenfes, 
of the fight or the touch. Its fpecific gravity, 
from the pureft to the moft mixed gum, ‘is to 
that of water, as 13,161, or 14,817 to 10,000. 


_ D. Chemical Properties. 


12. Mucus, expofed dry or in the ftate of 
gum, to an open fire, or with the contaét of the 
air, is fufed, fwells, becomes yellow, red, and 
brown; is reduced to coal, augmenting greatly 
in its volume, and exhales fucceflively, during 
this alteration, an aqueous vapour, amore denfe 
fmoke of a pungent four fmell, which is 
not unpleafant; it produces only fome light 

Vou. VII. O flames : 
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flames: at the termination of this action it 
leaves a light and very voluminous coal. When 
diftilled in an apparatus properly difpofed 
and provided with pneumato-chemical tubes, it 
affords water, a reddifh acid liquor, fome drops 
of brown oil, carbonic acid gas, a little car- 
bonated hidrogen gas, and a coal much more 
bulky and of a different form from the gum, 
of a fingle piece when this has been intro- 
duced in powder or in fmall fragments into 
the crucible. The water difengaged has been 
compofed in a direct way by the combination 
of the hidrogen and the oxigen of the gum, 
and was not contained in this body. The 
oil, which is in very {mall quantity, is the pro- 
duct of a portion of carbon and hidrogen, 
united and fublimed together; the carbonic 
acid gas proceeds from a portion of the carbon 
burned feparately by the oxigen at a high tem- 
perature, and perhaps even from a part of the | 
water already formed, decompofed by the car- 
bon, fet free, and brought to a red heat: which 
feems to be proved by the carbonated hidrogen 
gas which accompanies it, and which, like the firft 
gas, isnot developed, but at laft, and when the 
don of the fire is the ftrongeft. The coal, which 
forms about a fifth part of whe gum, and which 
remains in the retort, is light, porous, eafy to be 
burned; it yields but very little afhes, in which 
are found fome traces of pot-afh, a fmall quan- 

tity of carbonate, and of phofphate of lime. 
13, With refpeët to the acid, one of the new 
and 
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and moft remarkable produéts of the decompo- 
fition of mucus, it is a compound formed at 
the expenfe of a portion of the carbon, the hi- 
drogen, and the oxigen of the gum; a com- 
pound which was not contained in this natural 
infipid produét, that does not redden the blue 
colours. This acid is a creation of the fire. 
‘As it will feveral times prefent itfelf in the ex- 
amination of the immediate materials of ve- 
getables, and as it is not otherwife found 
- amongft the natural products of plants, it is ne- 
ceffary here to explain what is known of its 
properties or charaéters. The firft chemifts who 
have mentioned it knew it only by the name of 
fpirit, or acid phlegm of gum; and Citizen 
Guyton termed it firupous acid, becaufe it is alfo 
_a product of the diftillation of fyrup, and as he 
had obtained it in confiderable abundance from 
diftilled fugar. Laftly, in order to generalize 
its nature, its formation, and its origin, it has 
been termed pyromucous acid. He has not yet 
ftudied all its combinations: however, what has 
already been colleéted refpeéting its properties 
is fufficient to diftinguifh and charaéterize it. 
Chemifts. have erroneoufly believed it to exift 
ready formed in the gums; they have admitted 
it in a faponaceous combination with oil, and 
neverthelefs there exifts as little oil as acid 
ready formed in thefe vegetable compounds. 

14, The pyromucous acid is always liquid ; 
it is neither more nor lefs volatile than water; 
O 2 it 
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it does not abandon it when it is diftilled; we 
Gan neither obtain it in the gafeous nor in the 
folid form. It has a pungent, four, and em- 
pyreumatic tafte; it has a fmell analogous 
to that of radifhes, or of roafted bitter al- 
monds: in this refpeét it in fome meafure re- 
_fembles the pruffic acid. At a high temperature 


it is decompofed into carbonic acid and water; 


it always leaves a coaly ftain when it 1s diftilled 
in a retort. When we expofe it to the froft, it 
becomes concentrated on account of the portion 
of water which feparates from it. It produces 
upon the fkin an orange-coloured or reddifh 
fiain, which difappears only with the cuticle. 
With lime it forms a calcareous pyromucite of 
confiderable folubility. Its faline combinations 
are not known; we. only know that they differ 
from all the others. It difengages the car- 
bonic acid from all its bafes, and produces a 
lively effervefcence with all the carbonates. It 
attacks neither platina, nor gold, nor filver, nor 
mercury ; it corrodes and oxides copper, iron, 
lead, and tin; it cryftallizes with the oxide of 
lead and the oxide of iron. The order of its elec- 
tive attractions, according to Citizen Guyton, 
is the following: pot-afh, foda, barites, lime, 
magnefa, ammonia, alumine, the metallic ox- 
ides, water and alcohol. We fee from this fhort 
expotition, that the properties of this pyromu- 
cous acid are as yet fcarcely known, and that 
what has been determined concerning them is 

merely 


3 


~ 
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merely fufficient to fhow that it differs from all 
thofe that have hitherto been difcovered ; no ufe 
is made of it. 

15. The gums are abfolutely inalterable by the 
air; the mucilage only thickens and becomes 
gummy. Water eafily diffolves the mucus, which 
gives it a great degree of vifcidity, as every 
one knows. Heat greatly aids the action of 
the water, and enables it to diffolve more quickly 
a larger quantity of gum; when too ftrong or 
too nae continued it evaporates it, and at laft 
seduced. the mucilage to the dry and gummy 
fiate. Mucus dliffolved 4 in water is not altered ; 
of all the immediate materials it is that which 
moft refifts {pontaneous alteration. 

16. The weak or diluted acids only diffolve 
mucus without alteration. The concentrated 
fulphuric acid, by its fpontaneous action upon 
this body, decompofes it, converts 1t into water 
without itfelf experiencing any change. It thus 
fets its carbon free, and changes part of it 
into acetous acid. The fame is the cafe with 
the muriatic acid, which reduces it to coal in 
the courfe of time. The oxigenated muriatic 
acid'acidifies it ; but it is the nitric acid that 
acts the moft powerfully upon it. 

17. The nitric acid, flightly heated in the 
proportion of two parts upon one of mucus, till 
a fmall quantity of nitrous gas and of carbonic 
_ acid is difengaged, afterwards throws down by 
the cooling of the whole liquid and diffolved 
mafs, a white, flightly acid powder, which 
Scheele has galled acid of fugar of milk, the 

fachlactic 
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fachlactic acid of the methodical nomenclature, 
as it has been efpecially obtained with the fugar 
of milk. As it is not peculiar to the latter fub- 
fiance, and as it is prepared with all the muci- 
lages, I term it mucous acid. 

It-is in the form of a white powder, a little 
granulated, of a flightly four tafte; it is de- 
compofed by the aétion of fire, vields an acid 
phlegm which cryftallizes in needles bv reft, a 
{mall quantity of oil of a blood-red colour, acrid | 
and cauftic, carbonic acid gas, and BP te 
hidrogen gas: it leaves a great deal of coal; 
part appears to fublime in brown needles or 
piates of a fmell analogous to that of the 
benzoic acid, or perhaps it alfo forms an acid 
modified differently from what it was at firft, 
as the tartareous acid alfo does. 

This puly erulent mucous acid has very little 
folubility in water, and that liquid, when boil-~ 
ing, hardly takes up from it more than two or 
three hundredths of its weight ; boiling water 
does not take up one half more, aha neverthelefs 
‘it is depofited by cooling in brilliant filaments 
which become-white in she air, <At the heat of 
boiling water it decompofes the carbonates. It 
forms with pot-ath a falt foluble in eight parts 
of hot water, cry ftallizable by Ba eS 
The mucite of foda is equally. cryftallizable, 
and requires only five parts of water to diffolve 
it: thefe two falts are much more foluble by 
an excefs of their acid or of their bafes. The 
mucite of ammonia is little known; it lofes its 
bafe by the action of heat. We do not yet 

know 
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know the combination of the mucous acid 
with the other bafes; we only know that the 
mucites of barites of lime and of magnefia are 
nearly infoluble. This acid decompofes the ni- 
trate and the muriate of lime, as well as the mu- 
riate of barites. 

The mucous acid aéts but very feebly upon the 
metals; it appears to form with their oxides falts 
of little folubility. It precipitates the nitrates 
of filver, of lead, and of mercury. 

The compofition and the proportions of its 
principles have not yct been determined; we 


only perceive that it contains a large quantity of 


carbon ; and that in proportion as it is formed 
by the change of the equilibrium of the com- 
ponent parts of the guins that yield the moft 
of it, a change effected by the action of the 
nitric acid, the remaining part of this body is 
fenfibly lefs carbonated. Citizen Vauquelin and 
myfelf have found, in our experiments upon 
this object, that 100 parts of gum yield from 
0,14 to 0,26 of mucous acid; that the nitric 


acid does not change the nature of this acid; 


that we may. caufe it to boil for a long time 


without its being altered; that it is depofited’ 
after cooling in the conftant form of a white 


powder. None of our experiments have 
fhown us, as Mr. Hermftaedt has fuppofed, that 
this acid is an oxalate of lime combined with a 
fatty matter: all our refearches, on the con- 


trary, have fhown us, that it is a particular acid 


formed in the firft pe‘iod of the aétion of the 
nitric acid upon the infipid gummy and muci- 


2 laginous 
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laginous vegetable fubftances. According to 
this, it is very evident that the name of fach- 
lactic acid does not fuit it. 

18. With refpeét to the nitric acid, after. its 
firit re-action upen the mucus has converted it 
in part into the acid, which I have juft de- 
{cribed, if we examine the liquor, we find that 
it contains a fecond acid, entirely different from 
the firft, of a denfe liquid confiftence, very four, 
very foluble, which Scheele firft obferved to be 
formed by the aétion of the nitric acid, and 
which he termed malic acid. - This fecond acid, 
which holds the middle place, with refpeé to the 
period of its formation, between the mucous and 
the oxalic, does not exift but when the nitric acid 
has not been boiled for a.long time, or when it 
has not been employed in a large quantity, 
or too much concentrated upon the gum. It is 
not certainly obtained, except after the firft ef- 
fervefcence which 1 have indicated: it exifts 
alfo in the mother water of the oxalic acid. It 
is eafily converted into, the latter acid, by the 
fucceflive aétion of the nitric acid. Citizen 
Vauquelin and myfelf had at firft believed that 
this acid was different from the malic: I propofe 
to term it the ovalous acid, becaufe it precedes 
the oxalic acid in its formation, and as it ap- _ 
pears to me to differ from it only by a little more 
combuftible matter, and efpecially carbon, in 
its radical. The following are the charaéieriftic 
properties which we have found init. Its tafte 
has much analogy with that of lemon jnice; it 
‘has no colour, but it eafily becomes red. and 
brown 
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brown by the progrefs of evaporation. It is 
eafily decompofed and reduced into coal by the 
action of the fire. It is very foluble in water, 
and cannot affume the folid and cryftalline form. 
It eafily diffolves in alcohol, and does not 
cryfiallize even by the evaporation of this 
volatile folvent. It precipitates lime-water, 
and forms with it a calcareous falt, foluble in 
an excefs of its acid, a property which already 
diftinguithes it from the oxalic acid, the com- 
bination of which with lime does not diffolve in 
its ownacid. This earthy falt diffolves abund- 
antly in boiling water, forms a folution of a 
reddifh-brown colour, which precipitates by 
cooling in the form of ductile, and as it were 
refinous flakes ; thefe flakes, again become brit- 
. tle by deficcation. With barites it conftitutes 
a fait that has little folubility, except in its own 
acid. Thefe falts are decompofed by the ful- 
phuric acid. The oxalic acid itfelf alfo decom- — 
pofes the calcareous falt defcribed, a proof that 
the acid indicated is very different from the 
firft. One of its moft diftinét and moft remark- 
able properties is, that the nitric acid and the 
oxigenated muriatic acid fpeedily convert it 
into oxalic acid. In this converfion nitro: 


13 
gas and carbonic acid are difengager sed it takes 
place when we continue to heat nitric acid 
upon the gum. By this we fee that its forma 
_ tion preceding that of the oxalic acid, his 
fucceeding it only by the fixation of » lircer. 
proportion of oxigen, it is to the oxalic acid 
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nearly what the fulphureous acid is to the ful- 
phuric, excepting that it lofes alfo a portion of 
its radical.- But by comparing thefe properties 
with thofe of the malic acid, we found it to be 
perfectly identical with that acid. 

19. What is moft fingular and moft remark- 
able in the formation of the mucous and the 
malic acids, in gum treated by the nitric acid, 
3s their almoft fimultaneous creation. In faét, it 
is very difficult to conceive why the nature of 
this body is not equally changed throughout 
the whole of its mafs; why a part becomes 
mucous acid, and another part malic acid at 
the fame time; why it thus divides itfelf into 
two different fubftances, and by what aftonifh- 
ing mechanifm, by what complicated attraétion 
thefe two compounds are formed at the fame 
time. For the reft, this character of being di- 
vided into two, and fometimes three produéts, 
is found in moft of the organic materials altered 
or decompofed by any re-agent, by whatever 
caufe this may be. From 100 parts of gum 
Arabic we have generally obtained 0,24 of malic 
acid, | 

20. When, inftead of fiopping the action of the 
nitric acid after the firft effervefcence, or at the 
period when the malic acid is formed, we con- 
tinue the application of the heat, and difengage 
more nitrous gas and carbonic acid; the laft 
mentioned and fecond acid formed, paties into 
the ftate of cryftallizable oxalic acid, decom- 
pofing all the calcareous falts, on account of 

its 
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its great attraction for lime. As this latter 
acid exifts ready formed in many vegetables, 
as I {hall confider it more particularly in one of the 
fubfequent articles, amongft the immediate 
materials of vegetables, I only indicate it in 
this place. I fhall only add to this general in- 
dication, that after having made it to cryftal- 
lize, there remains in the laft liquor, in the kind 
of mother-water, which no longer cryftallizes, 
a portion of malic acid above defcribed; but 
that, by treating the laft mentioned liquor again 
with a new dofe of nitric acid, we may change 
it RE into oxalic acid. | 
One of the moft aftonifhing: facts amongft 
the ee: of modern chemiftry is, the con- 
yerfion of gum, or mucilage, into five different - 
_acids, according to the manner in which it is 
treated. In fact, fire develops in it pyromucous 
acid ; the action of the fulphuric and- muniatic 
acids forms acetous acid; that of the nitric 
acid conftantly changes it, in part, into mucous 
acid, and neta in part, into malic acid, 
if we do not pufh its aétion far, or if we aug- 
ment it into oxalic acid. Though analogous 
phenomena prefent themfelves alfo in feveral 
other immediate materials of vegetables, of 
which I fhall {peak hereafter, the gum, which 
prefents them the moft eafily and the moft con- 
{tantly, announces, as we fee, in its nature and 
compofition, changes which the pneumatic 
doétrine alone will be able to determine ; for it 
is evident, from what has hitherto been faid, 
that 
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that all the caufes of thefe changes have not 
been exaétly difcovered or appreciated. 

22. Itis to the fame-difpofition to change its 
nature and yield produéts of very various kinds, 
that we are to afcribe an effect obferved by Mr. 
Woulfe, and indicated in the Journal de Phy- 
fique, 1788. He obferved, that when gums 
were diftilled with fixed alkali, much more oil 
was obtained than when they were heated by 
themfelves, and that they fwelled confiderably 
during this operation. This phenomenon de- 
pends only upon the attraction which the alkali 
exercifes upon the pyromucous acid, the man- 
| ner in which it fixes and retains it, and that in. 
which it determines its decompofition by the 
action of a violent fire. The carbon and the 
oxigen then unite together, and the hidrogen 
united with a portion of carbon, forms oil 
which is difengaged, while alone it yields a 
large quantity of water, and fcarce any oil: in ~ 
the fame manner the acetous acid, diftilled 
alone, is entirely: volatilized, but yields oil 
when it is heated in union with the alkalis. 

23. There is no well-determined action be- 
tween mucus and the falts.. It is eafy to 
imagine that when it is ftrongly heated with the 
fulphates, its hidrogen and its carbon muft de- 
compofe thefe falts, and convert them into ful- 
phurets; that the nitrates muft alfo burn it, de- 
ftroy it completely, and prefent, after this com- 
buftion, vonly its moft fixed parts ; that thus the 
nitrate of pot-afh may be employed in order to 

afcertain — 
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afcertain the quantity of earth and the fixed 
falts contained in this matter. The fuper-ox- 
igenated muriate produces this effect in a ftill 
more marked manner; it inflames the mucus, 
and burns it by mere prefiure. A mixture of 
two parts of this falt and one part of gum, in the 
{tate of fine powder, detonates by percuffion, and 
produces as much noife and even more than 
that of the fimple combuftible bodies. There is 
reafon to believe that this decompofition may 
hereafter ferve to determine the proportion of 
the firft component principles of mucus, as well 
thofe of the other immediate materials of vege- 
tables, ; 

24, The metallic oxides moft charged with 
oxigen, and adhering leaft to this principle, 
may likewife ferve to decompofe mucus by 
* burning it, like thofe of filver and mercury ; this 
action has not been fufficiently examined, nor 
has by any means all the advantage been de- 
rived from them which they may afford for 
this kind of analyfis. The fame is the cafe 
with the metallic folutions; it has been re- 
marked that they produce. a precipitate in the 
folutions of gums; that this flaky and vifcous 
precipitate carries with it the oxides, and be- 
comes coloured with different tinges, according 
to the nature of thefe; that in general thefe 
_ oxides approach to the metallic ftate. But it 
has not yet been determined, with exact- 
nefs, what takes place in thefe precipitations, 
what kind of attraction the mucus expe- 
riences, whether it is changed at the fame time 

as 
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as it is precipitated; or whether the change, 


fuppofing it to take place, does not happen only | 


a more or lefs long time after the precipitation. 

25 From all the chemical phenomena which 
mucus prefents with the ‘different agents of 
which I have juft given an account, and efpeci- 
ally from the comparifon of the action of fire, 
and of the acids, it muft be concluded that 
this body is a kind of oxide of hidrogen and 
carbon, in a ftate of triple combination, fuffici- 
ently folid not to be deftroyed but by a violent 
action, which remains a long time in a ftate of 
equilibrium, and which is one of the firft formed 
by vegetation, which cofis the leaft, as it 
were to the vegetable organization, and is 
confequently found in moft of the organs of 
plants. Citizen Vauquelin and myfelf have 
found, in our inveftigations of the vegetable 
fubftances, that 100 parts of gum contain 23,08 
of carbon, 11,54 of hidrogen, and 65,38 of 
oxigen. 


E. Species or Varieties of Mucus. 


26. Three fpecies of gum employed in dif- 
ferent ufes are efpecially diftinguifhed, the gum 
of the country, gum Arabic, and gum traga- 
canth. : | 

A. The gum of the country flows from the 
apricot, the plum, the cherry, the peach, the 
almond-tree, &c. and in general from all the 
ftone-fruit trees. It is white, yellow, or red- 

dith; 
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difh ; and when it is well chofen it may be ufed 
in place of gum Arabic, over which it has the 
advantage of being cheaper. I have collected 
upon the bark of the elm a juice of an orange 
er red colour, in concrete round tears, of an in- 
fipid tafte, foluble in water, and forming a vif- 
cous folution; it is a gummy matter, which is 
not fufficiently abundant to be CASA with 
advantage. 

B. The gum Arabic flows from the acacia, the 
fame winch forms the extractive juice infpif- 
fated by the fire; this tree, termed mimeofa nil- 
ofica, is very abundant in Egypt, in Arabia, 
upon the banks of the Nile, and in a great 

number of places in Africa in general. The gum 
hangs to the tree in maffes roundith, irregular, 
traniparent, white, yellow, or reddifh, fre- 
. quently furrowed, fometimes twifted. The 
fineft is the moft colourlefs and limpid: and 
is ufed as food by the inhabitants of the 
country. It is fometimes called in commerce 
Gum of Senegal: the tears are feparated accord- 
ing to their beauty and their purity, in order 
to diftinguifh the different qualities. | 
_. C. Gum tragacanth is efpecially obtained 
from the fhrub fo abundant in Crete, termed 
adragant, aftragalus tragacantha of Linnæus 
It differs from the two preceding in its form; it 
is in ribbands, or in plates, or in blades con- 
torted, ftriated, canulated; of an opaque white 
colour: it is alfo found in fmall tears of the 
fame colour. Its folution is much more difficult 

and 
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and more vifcid than that of the gum Arabic, 
it always contains mucilaginous filaments, or 
flakes; it is employed as more pure and more 
ufeful “thet the latter, 

97. Amongft the numerous plants whiel con- 
tain the mucous juce, either in a gluey or pul- 
verent ftate, the roots of the mallow, and 
the bulbs of the lilly, the feed of flax, of 
the quince, are chiefly chofen for extraét- 
ing the mucilages in common ufe; they are 
put to macerate in hot water, and thus are 
formed vifcous, gluey liquids, which fupply the 
place of the gums properly fo called, and which 
may even be brought to the gummy ftate by 
deficcation. Every country has befides fuch a 
great number of plants which may furnifh mu- 
cilages by their maceration in water, that it 
would be difficult, and ufelefs alfo, here to pre- 
fent their enumeration. 


F . Uses. 


28.. Mucus forms in general one of the vege- 
table materials which nature has beft difpofed to 
' ferve as nutriment to animals. I have obferved, 
that the Africans live upon the gum of the aca- 
cia. I fhall only obferve, that none but ftrong 
and vigorous ftomachs can eafily digeft this 
infipid and vifcid juice, and convert it with 
facility into chyle. An European, who travels 
in countries where gum is produced, ought not 
to make ufe of it without fome kind of Pure 


ing 
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ing, and much precaution: for the ‘fame rea- 
fon the food beft appropriated to man, amoneft 
the vegetable matters, is a mixture or a com- 
bination of mucous juice and fugar. - 

29. In the art of healing, all the gums and all 
the mucilages are employed with great fuccefs as 
emollients, relaxing, ftrengthening, for quicting 
irritation, inflammatory heat, and pain; their chief 
ufe is in topical or external applications to pain- 
ful inflamed tumors, which {how figns of com- 
mencing refolution or fuppuration. This is the 
reafon why the mucilages of lint-feed, quince- 
feed, mallows, the lily-root, are made to enter 
into the mixtures of cataplafms, that are termed 
fedative, refolvent, or emollient. | 

30. In the arts much ufe is made of gums or 

-mucilages, to give confiftence to flight piece- 
goods, and to the colours which are applied 
over them, and fometimes to glue or caufe the 
furfaces of thefe bodies to adhere together. Pa- 
perand cloths are fized by the folution of gums, 
They are employed inorder to give body and 
elofs to felts, ribbands, and taffetas. Stuffs dip- 
ped in gum-water affume atranfient glofs, and 
luftré, which is very quickly deftroyed by the 

_contaét of water. ÎIt:is alfo made the bafe 
of the blacking for fhoes and boots. Gum 
énters into the fabrication of ink. In a word, 
the gums. and mucilages are very ufeful in do- 

meftie and: manufacturing economy... - 


. 
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ARTICLE VI. 


Of the third of the immediate Materials of 
Vegetables, the Saccharine Mucous Sub- 
fiance, or Sugar. 


Ae Seat 


1. THOUGH fome chemifts have nearly con- 
founded mucilage and fugar with each other, 
and though the latter fubftance has been called 
pretty generally faccharine mucous matter ; 
though in faét the faccharine has great rela- 
tion with the mucous matter, it is no lefs cer- 
tain that there exifts between thefe two fub- : 
ftances certain differences fo effential that it is 
impoffible to confound them, and that render it 
neceffary to treat of them feparately. . Sugar, or 
the faccharine matter exifts in abundance in ve- 
getables. It may even be faid, that there is 
fearcely any part of plants which is wholly de- 
prived of it: but we ought here to fpeak only ; 
of thofe which contain a fufticient quantity off 
it for it to be very perceptible by its tafte, for it 
to be impoffible to doubt of its prefence, and 
for this part to be frequently even employed in- — 
ftead of fugar, or fugar to be extracted from it” 
more or lefs pure. | 
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2. This fubftance is found very frequently in 
roots. Befides the well-known faccharine na- 
ture of liquorice, fugar exifts alfo in fufficient 
abundance in carrots, parfnips, turnips, pota- 
toes; onions,, to be extracted and obtained 
feparately, as was done by Margraff, by fteeping 
thefe vegetables in alcohol, which diffolves the 
{ugar without affecting the mucilages and the 
extracts. It is generally known that the fac- 
charine ftate of thefe roots is developed by the 
action of fire in decoétion. It is alfo known 
that there are fome of thefe parts which contain 
it in futlicient abundance to be fit for ufe as 
an aliment. Such is that which Sparmann fo 
happily difcovered in the interior of Africa, 
which ferved him for food during part of his 
journey. | | 
‘ 5. The ftems are frequently filled with fac- 
SEA Befides the fap of the birch, and 
efpecially that of the maple, from which fugar 
is extracted in America, the pith of fome palm- 
trees, that of the bamboo, that of various reeds, 
the ftalk of maize, and efpecially that of the 
faccharum officinale,’ contain it more or lefs 
abundantly. It is the laft mentioned plant 
which, having been tranfported trom Africa into 
America, Fonte the moft abounding in this 
produét, furnifhes all Europe with se fugar 

which is confumed in fuch large quantities, 
and has become am article almoit of the firft 
neceflity to a portion of the inhabitants of this 
‘part of the world. | 

à P2 4. There 
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4. There are many vegetables whofe leaves 
are faecharine, and many of them exfude athick | 
juice in fmall drops, which thickens and becomes 
concrete at their furface in the form of fmall 
grains or faccharine powder. Such is the manna 
that proceeds from the ath, the larch, the al- 
hagï. Such is the dew which covers the furface 
of the leaves of the lime, of the elm, and many 
other trees with a brilliant and faccharine var- 
nifh in hot and dry feafons. ‘This excretion 
is even confidered as a kind of difeafe of the’ 
trees. It is certain that the leaves are in general 
thofe parts of vegetables which have the leaft of 
the faccharine tafte; it feems even that this 
juice, when it exifts in them, is difplaced out 
of its natural fituation, and as it were by an er- 
ror of place. | 

5. On the other hand, there is not perhaps a 
fingle flower which is entirely deftitute of fac- 


charine juice. A great number poflefs even a 


particular organ, the neétary, in which this juice 
is accumulated and depoftted under the name of 
nectar. It exifis there at firft in thick tranfpa- 
rent drops: it afterwards becomes thicker, and af- 
fumes even the granulated and folid form. It is 
this neétar, which is at the fame time both aro- 
matic and faccharine, which the bees colle, 
and which they convert into honey, a fubftance 
very analogous to fugar, which the ancients’ 
ufed, as the moderns have employed. the latter 
fubftance fince the difeovery of America. But 


| 
| 
| 
| 


no flower or leat contains a fufficient quan-w 
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tity of fugar for it to be extractcd with ad- 
vantage. 

6. The fruits are one of the parts of vege- 
tables in which the faccharine matter 1s moft 
abundant. The juice which fills them, the pulp 
which is inclofed in them, or the fleth, the more 
or lefs folid parenchyma which forms their tex- 
ture, are fo faccharine, that it muft have occur- 
red to the minds of many men to attempt to 
extract fugar from them; and it cannot be 
doubted that this art may be eftablifhed at fome 
future period with fuccefs in hot countries, if 
the advantage of the cultivation of the fugar- 
cane fiould be loft or diminifhed by any ne 
it is known that plums, apples, and figs more 
efpecially, are fo charged with it, that by dry- 
ing thefe fruits in a ftove, a confiderable quan-— 
| tity feparates from all their points 1 in grains or 
in powder. 

7. The feeds, on the contrary, are re thofe 
vegetable parts which contain the leaft of the 
néclièré matter: but moft of them have the 
iad remarkable property of becoming faccha- 
rine by germination. This shen inninon which | 
is very fenfible, efpecially in the cereal or the 
graminaceous feeds; gives rife to many arts, 
stpecially that of edide The formation it- 
felf, or this converfion of an infipid or inucous 
. vegetable fubftance into faccharine matter, is 
one of the facts which muft throw the greateft 
light upon the difference or the relation of 
thefe two fubftances, as I fhall foon fhow: it is 

analogous 
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analogous ta what happens in a particular fpecies 
of fermentation, which I fhall diftinguith here- 
after, and to what takes place in the matura- 
tion of fruits, in which we cannot fail to recog- 
nize the production of fugar by an intimate 
action of the vegetable materials. 

8. Notwithftanding this multiplicity of places 
in which we meet with the faccharine matter in 
vegetables, it is to be remarked that it is no 
where pure, that it is mixed or combined with 
mucus, with acid, with different kinds of fe- 
cula, with extracts, with colouring matters ; in 
a word, that it is not with this fubitance as with 
eum or mucus, which frequently exifts infu- 
lated, fo that it may eafily be extraéted or ob- 
tained in a feparate ftate. 


B. Extraéion. 


9. Ir is on account of this mixture or 
combination with fo many different matters, 
and fometimes with feveral together, that in or- 
der to obtain fugar properly fo called, and in the 
form known to every one, it is not fufhicient mere- 
ly to prefs the vegetables which contain the 
faccharine juice of which it forms part; but it 
is alfo neceffary to prepare thefe juices by pro- 
ceffes more or lefs tedious and expenfive, to 
purify them, to feparate from them the fecula, 
the mucus, and the colouring matter. Two ve- 
getable fubftances, namely the juice or fap of two 
or three fpecies of maple, and that of the fugar- 

cane 
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cane cultivated in America, arundo, facchari- 
fera, faccharum officinale, are thofe which af- 
ford it the moft abundantly, the moft pure, and 
with the leaft labour; though thefe laborious ope- 
rations conftitute an art no lefs complicated than 
important. 

10. In Canada, and in fome of the ftates of 
North America, the fappy juice of the maple is 
made to run out by feveral holes bored in the tree 
at different heights. In the fpring, by placing 
fnow at the foot of the trees. at the clofe ee 
the night, the flow of this fweet fap through the 
orifices made in the maple trees, is increated 
by the contraction thus produced. This fap is 
boiled in proper veffels till it has acquired the 
requifite confiftence to fuffer the fugar to cryf- 
tallize by cooling; and though this art has 
not yet been well defcribed, which it would be 
ufeful to multiply and eftablifh in all the coun- 
tries in which the maple is fo abundant, it is 
highly probable that the proceties of which it 
confitts are fimilar to thofe which are practifed 
upon the juice of the fugar-cane. | 

11. In the South American colonies, in the 
iflands where the fugar-cane is cultivated in 
ereat abundance, the fiem, when ripe and fuffi- 
ciently yellow, is crufhed between cylinders ; 
the juice which runs out is received into an 
hollow tabie placed under the cylinders, and 
termed melafies; the cane thus exhautied is 
employed as fuel. The EMD which 1s,more or 
jefs rich in fugar according to the maturity 

of 
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of the cane, the foil in which-it has been 
reared, and the ftate of the atmofphere that 
has prevailed during its vegetation, is put 
into kettles in which it is boiled with wood- 
afhes and lime. The liquor is carefully 
{cummed ; when it is futficiently condented, or 
in the fiate of fyrup, it is boiled with lime and 
alum; it is afterwards poured into a back or 
cooler ; it is ftirred with a wooden fpatula; the 
cruft which forms at its furface is broken; it’is 
diftributed into fhallow wooden veilels in order to 
accelerate its cooling; it is poured fill luke-warm 
into cafks placed upright over a ciftern, and 
perforated at the bottom with feveral holes ftop- 
ped with canes. ‘The juice concretes like a falt 
that cryftallizes; and the liquid portion or fy- 
rup into the ciftern. The {ugar obtained by 
this firft operation is termed mofcovado; it is 
yellow, foft, and as it were fatty. 

12. This mofcovado, or raw fugar, is purified or 
refined in the fame places by the following pro- 
cefs; it is boiled into a fyrup with a little water; 
this fyrup is poured hot into cones of baked 
earth, or moulds perforated at their lower extre- 
mity with a hole, which at firftis kept ftopped. 
Each of thefe cones is placed inverted upon an 
earthen pot which receives the open point, and 
ferves to keep it ina vertical pofition ; the fyrup 
is firft ftirred in thefe cones, and afterwards is 
fuffered to cool and cry ftallize, After it has 
been left to ftand for fifteen or fixteen hours, 
the perforated point of the cones is opened, and 

MS the 
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the portion of the fugar that has not become 
concrete is fuffered to run out in coarfe fyrup ; 
the bafe of the concrete fugar-loaves is {craped; 
while pulverized fugar is put in, beaten down, 
and covered with a layer of clay mixed with 
water: this water filtrating gradually through 
the particles of the fugar-loaf, feparates from 
it the foft brown portion, which is more foluble 
than the well-cryftallized part; this runs out, 
carrying with it the fine fyrup. This operation 
of claying is feveral times repeated; the whiten- 
ed loaves are then taken out, they are dried in 
a fiove for eight or ten days; they are broken, 
and reduced into large fragments, which are 
termed caffanades, and fent to Europe. 

13. This operation, of which I here give only 
an imperfeét fketch, has not yet been brought to 
its perfection. Hitherto there have been no able 
chemifts who have had the means of occupy- 
ing themfelves with this fubjeé& in the iflands; 
fome have juft began to attend to it, and at 
periods when it was not in their power to apply 
the new difcoveries to this work. It is more 
than probable that a portion of the fugar is 
burned in the boilersin which the fyrup is boil- 
ed, and that the evaporation ought to be per- 
formed with lefs fire. What takes place in the 
boiling is not yet known. Some think that it 
ferves to feparate a fecula, an extraét, and a co- 
louring matter; to this they think that the 
afhes and lime contribute; others affert, and 
Bergman was of this opinion, that the active 

re-agents 
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re-agents ferve to feparate a portion of acid that 
exifts ready formed in the cane-juice, or which 
the fire required for the evaporation has deve- 
loped in it. Some imagine that it is only a 
finple evaporation and the aétion of the fire, 
which on the one hand diminifh the quantity 
of the water, and condenfe the particles of the 
fugar, and on the other coagulate and feparate 
the fecula from the colouring matter. All this 
uncertainty cannot be diffipated, and the ope- 
ration cannot be known and reétified till men 
inftruéted in the prefent ftate of chemiftry fhall 
obferveandexamine this operation, upon theplace 
itfelf, and in all its details. The analyfis of the 
cane-juice will be an indifpenfable preliminary of 
this excellent and ufeful work. 
14. In Europe the caflonades are retired by 
a procefs which refembles the laft boiling of the 
fagar. This refining confifts in diffolving the 
caffonade in water charged with lime, and add- 
ing to it ox-blood, fine or white of egg, in | 
order to clarify it. The liquor is boiled, the 
fire is afterwards flackened, the feum carefully 
removed, the fyrup concentrated by a brifk fire, 
and the rifing checked by throwing a little 
butter upon ne liquid. When the botling is 
completed, the fire is extinguithed ; the foe iS 
poured into earthen moulds, then eid and fuf- 
fered to cool; the hole of the moulds 1s opened; 
the bafe of the fugar-loaves is clayed with wet 
argil, and this claying is repeated till the water « 
has carried away all the fyrup. and the fugar is, 
fufficiently 
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fufficiently white; the loaves are dried in a 
ftove heated to 40° of Reaumur: they are left 
eight days in this ftove, and afterwards put 
in paper faftened with packthread. According to 
the nature of the caffonades which we treat, we 
obtain refined fugar, pure, and more or lefs 
white. The theory of this operation is not more 
advanced than that of the boiling of fugar, and 
the obfervations which I have made upon the 
latter apply equally to the refining procefs, 


C. Phyfical Properties. 


18. SuGar is not only folid like a great 
number of the immediate materials of vegetables; 
but it is formed of a great number of cryftalline 
grains more or lefs brilliant, and is itfelf capable 
of affuming a regular polyhedral form. When it 
is made to cryftallize in the ftate of fugar-candy, 
or when it cryftallizes in liquors which are fatu- 
rated with it, fuch as the fyrups, it is obtained in 
cuneiform oétahedrons, imperfect at their two 
fummits, each of which is replaced by a rect- 
angle, or in hexahedral prifms terminated by 
fummits of two faces. This property, together 
with its tafte, have caufed it to be confidered as 
a kind of faline fubftance, and many chemifts 
have confidered it as holding the middle place 
between mucilages and effential falts. | 

16. On account of its faccharine and agree- 
able tafte, it is diftinguifhed and relifhed by 

many 
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many animals, and even by the carnivorous; it 
4s fo peculiar to it, and charaéterizes it fo well, 
that there is only this fingle fubftance amongft 
all the products of nature which enjoys it, and 
it certainly depends upon its kind of combi- 
nation, and the particular proportion of its prin- 
ciples. Sugar has no kind of odour, though 
infeéts are attraéted from a diftance by its pre- 
dence: it is white and traniparent, or colourlefs. 
17. It is one of thofe natural bodies which pof- 
fefs the phofphoric property in the moft marked 
manner. When it is rubbed or grated in the 
dark, it diffufes luminous fireaks extremely bril- 


liant, and which pafs with the rapidity of light-— 


ning. It appears that the caloric, expelled 
from between the particles of this body thus 


rubbed and evidently compreffed, is difengaged 


with the accelerated motion which gives it the 
ne of light. 


Hee one knows the extreme brittlenefs - 


of ia, sb it has not yet been futficiently 
noticed that it is capable of varying in a re- 
markable manner, and that the denfity of this 
body may have a great number of different 


ftates. Sometimes it is very hard, and does not | 


break without difficulty. That whichis well cryf- 
tallized and candied has the vitreous fraéiure ; 
that which has congealed fpeedily is granulated. 
We meet with fpecimens which, in this laf 
“mentioned ftate, are very tenacious, and cannot 
be broken in pieces without difficulty. Other 
pieces-crumble with the greateft eafe. The firft 
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owes its ftrong confiftence to a rapid cryftalliza- 
tion, and a great degree of drynefs. The 
degree of foftnefs‘in the fecond depends upon 
the water which it retains between its par- 
ticles, or which it hasabforbed. | 


D. Chemical Properties. 


19. VERY fEtiein relations fubfft between the 
chemical properties “inven and thofe of fugar. 
But, though thefe analogies are fo ftrong aid 
fo rontlebptied, that chante would font be 
at a lofs to diftinguifh, the produéts of the one 
from the other, vet there are fome particular cha- 
racters, fome Shen omena produced, by various 
re-agents, which eftablifh differences fufficiently 
remarkable. I fliall rapidly pafs over the fimi- 
~ Jar properties, which Efhall merely indicate, and 
fhall dwell more particularly upon thofe which 
eftablith diftinétions confiderably marked be- 
tween thefe two bodies. 3 

20. Under the action of fire, the habitudes of fu- 
gar are little different from thofe of mucus; when 
heated in contaét with the air, it is fufed more | 
‘quickly, it is more foftened, and is coloured and 
decompofed more fpeedily than gum is; it alfo 
exhales a more agreeable and more odorous va- 
pour, and leaves a more fpongy and more dilated 
coal than that of mucus. Every one knows that 
fugar, treated in this mantter, is fufed, fwells, 
and diffutes à firong and agreeable fmell, known 
by the name of Caramel, ‘If we do not urge 

this 
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this decompofition by an open fire fo far as to 
reduce the fugar to a coal, it remains brown, ad- 
hefive, deliquefcent, of an acrid pungent tafte, 
a little empyreumatic, and very acid. When 
diftilled in a retort carefully and flowly, by 
means of a well-graduated fire, it affords 
more water than gum, ftill lefs oil, more pyro- 
mucous acid, lefs carbonic acid, and car- 
_bonated hidrogen gas ; and its coal, which is lefs 
denfe, lighter, aud more eafy to be incinerated, 
Jeaves a little more pot-afh and lime in its refidue. 
‘Thefe phenomena indicate a larger quantity of 
oxigen, and in general a proportion fomewhat 
different between its primitive principles. This 
is alfo the true caufe of all the different grada- 
tions that will be defcribed in its properties. 

21. Sugar is no lefs unalterable by the air 
than the gums; it is only capable of abforb- 
ing a little humidity from it, by an hygro- 
metric effect; it exactly follows all the ftates of 
the atmofphere when expofed to it. According: 
ly, in order to preferve it, care muft be taken to 
keep it in a+ warm and dry place, defended 
againft the viciflitudes of the weather. It dif- 
folves in water, with which it forms, when 
well faturated with it, a ropy, vifcous liquor, 
unalterable when pure, and called fyrup. 
The folution, evaporated flowly and fponta- 
neoufly by the contaét of hot and dry air, 
cryfiallizes; and in this manner it is that. 
fugar-candy is made. If the fyrup at the 
fame time contains fome other matter in folu- 

tion, 
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tion, it pafies into the vinous fermentation, and 
forms alcohol, of which I fhall fpeak in detail 
in the order of faéts in which I fhall treat of 
the fpontaneous alterations of vegetables. Hot 
and efpecially boiling water takes up more 
fugar in folution than cold water, and forms a 
liquid more denfe aud more tenacious than 
fyrup. As this kind of folution or foftening 
by means of heat may have feveral different 
degrees of denfity, and become more or lefs 
firongly folid or concrete by cooling, great 
advantages are derived from this very diverfity 
of its properties inthe art of the confeétioner ; 
and thefe different {tates of folution, more or 
lefs denfe and concrefcible, conttitute the dif- , 
ferent degrees of the boiling of fugar, ufed in 
frofting of confectionary, or comfits, &€. 
Though there are certain analogies be- 
~ tween the manner in which the powerful acids 
act upon mucus and upon fugar, they do not 
extend as far as chemical authors have carried 
- them, but there exift between them very remark~ 
able differences. The concentrated fulphuric acid 
reduces it to a coal, converts it in part into 
water as it does gum; but the nitric acid never 
converts it into mucous or facchlaélic acid, as it 
does gum; the fugar paffes at once and imme- 
diately (under the fame cireumftances in which 
gum forms pulverulent and infoluble mucous 
acid) into the ftate of malic acid, and after- 
wards quickly into. that of oxalic acid, by the 
continued aétion of the nitric acid. It is alfo 
of 
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of all the vegetable fubftances that which yields 
this laft cryftallizable acid the moft eafily. 
But it always furnifhes a portion of malic — 
acid at the fame time, and there always remains 
a more or lefs abundant portion of the latter in 
the mother water of the faccharine oxalic acid, 
or that obtained from fugar, when this mother- 
water can no longer furnifh cryftals. This very 
remarkable difference, this property of not af- 
fording infoluble mucous acid, and of paffing 
immediately and at firft into the ftate of malic 
acid, and afterwards very quickly into the ftate 
of oxalic acid, has appeared to Citizen Vauquelin 
and myfelf to depend upon the more oxigenated 
nature of fugar than of gum. It is, too much 
furcharged with this principle ; it is too near to 
the general ftate of acid, to be able to form the 
highly carbonated and very infoluble mucous 
acid, to be able to pafs through this firft degree 
of inferior acidification. Accordingly, as foon | 
as the nitric acid aéts upon it, and changes the 
order of its compofition, it is not divided into 
the two firft acids, the mucous and the malic, 
but into the two following, the malic and the 
oxalic. The lefs the acid of nitre has aéted, the 
more the proportion of malic acid exceeds that 
of the oxalic, though there is always a little of 
this formed from the commencement of the ac- 
tion of the nitric acid. We here fee the divifior 
of the fugar into new bodies, a divifion which 
invariably characterizes the vegetable fubftances! 
23. Sugar comports itfelf nearly in the fame 
manner 


SACCHARINE MUCUS, OR SUGAR 295 


Manner as gum. with the alkalis, which caufe 
more oil to be obtained from it by diftillation ; 
and alfo with the nitrate of pot-ath, which burns 
its hidrogen and carbon, and infulates the fixed 
matters; with the fuper-oxigenated muriate of 
pot-ath, which inflames and detonates ftrongly 


with it by percuffion ; with the metallic oxides 


which burn or decompofe it ; and with the folu- 
tions of the metals, which alfo precipitate it 
from its ies and alter it. 

24. By the aid of all the means which alter. 
and decompofe fugar, we may determine the 
proportions of its primitive principles, the re- 
lative quantities of oxigen, of carbon, and of 
hidrogen which confiit uieit. Lavoifier, by uting 
the vinous fermentation, which it alone is ca- 
pable of undergoing, and which confifts in a 
{pontancous coton and in the divifion 
into two new compounds, which I have already 


fo frequently defcribed in the vegetable fub- 


ftances, has found that one hundred parts of 
fugar contain fixty-four parts of hidrogen, 
twenty- -cight parts of carbon, and eight parts 
of oxigen. Though it appears that this analyfis 
has not yet been able to receive all that degree 
of precifion which it would be poffible to give it 
at the prefent day, if we fhould compare the 
- different refults afforded by the different means 
of decompofition, yet this firftdatum of Lavoifier, 
which is hot far remote from the truth, {hows 
that fugar is an oxide of carbon and hidrogen, 
-a little more oxigenated than gum, and that it 
Vou. VIL Q is 
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is in this that its difference confifts. It appears, 
that the converfion of infipid mucus into fac- 
charine matter is effeéted in vegetables by mere 
oxigenation, and by a flight change of pro- 
portion in the principles. It is not improbable 
that art will hereafter be able to convert the 
gums into faccharine matter; and I have al- 


ready feveral times obferved, that a folution of 


gum in water, into which oxigenated muriatic 
acid gas was made to enter, affumed a faccha- 
rime tafte, mixed indeed witha ftrong bitter- 
nefs. This profpect which is ftill very new, muft 
lead to many ufeful refearches and refults. It 
is already acknowledeed by fome modern che- 
mifts, that the mucous and feculent vegetable 
fubftances are frequently converted in the 
ftomach, by the procefs of digeftion, into fac- 
charine matter; and it is in this manner that 


Mefirs. Rollo and Cruickihank believe the 


diabetes mellitus to be produced. 


E. Species or Varieties of Sugar. 


. We have already feen that the faccharine 


oe is never pure and infulated in vegetables, 
as mucus fo often is; that itis united fometimes 
with mucilage, eee with fecula, or ex- 


tractive, and one or more colouring matters, and 


when we wifh to have it pure, we are obliged 
to employ different means in order to feparate 


it from thefe foreign bodies; there are, how- — 


ever, fome ect fubfiances, which are ufed 


A 


impure | 
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impure, and fuch as nature prefents them. 
Hence it refults, that four principal fpecies 
of faccharine fubftances, more or lefs in ufe 
for the common purpofes of life, are to be 
diftinguifhed; namely, fugar, properly fo cal- 
led, the fugar of the bah honey, and manna. 
Though fome faccharine fruits are ufed in feveral 
countries, as fubftitutes for one or other of 
thofe fubftances, they are only to be confidered 
as very imperfect mixtures. 

A. I bave already fpoken of fugar, properly fo 
called, becaufe it is the pureft faccharine product, 
that which is the moft abundant, and the moft 
employed in Europe. It has ferved in fome > 
meafure as a reprefeutativ e of the whole genus. 
It is known that it is derived from the ails or 
medullary and utricular juice, of a gigantic 
fpecies of the gramineous plants; that it re-— 
quires much labour to bring it to its cryftalline 
and pure ftate; that it is not yet even well 
known in what its preparation and its purifica= 
tion confift, which have not yet been brought 
to the point of perfection, which may. be ex- 
pected from the prefent ftate ofchemiftry. This 
fugar is employed in different fiates of purity 
from the mufcovado and the raw fugar, the dif- . 
ferent kinds of caffonade, the common or offi- 
cinal fugar in large loaves, the white and very 
cryftalline fugar in {mall loaves, the double-re- 
fined hard fugar, very clofe and very brilliant 
in its texture, and the fugar-candy. The 
fyrup, and molaffes are equally applied to a 
©) 2 great 
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great Hie of ufes, efpecially after they 
have been purified and bleached by heating 
and caufing them to throw up their fkum; 

by fittratihe. them through woollen cloths, of 
a clofe texture, and flightly boiling them with 
pulverized charcoal. 
ROME sie à ik fugar extraéted from the maple, 
which in part Eta ppties the confumption of the 
inhabitants of North America, efpecially in 
Canada, forms a fecond fpecies very nearly 
approaching to the firft in its good qualities, 


when it is well prepared ; it is equally beauti- 


_ful, equally white, and equally well cryftallized 
with that of America, or that of the fugar- 
cane; but the labour by which it is procured, 


is full too long and troublefome for its quan- — 


tity to have been yet raifed to the level of the 
confumption, even in the parts of the world 


where the tree which affords it is the mot 3 


abundant; it appears to be moft pure in the 
fap which holds it in folution; it is much 


more diluted, much more extended with water, . 


and in proportion as its folution is condenfed 


and concentrated, it becomes mucous and co- . 


loured. The art of extraéting it from the fap | 


of the maple, is yet very far from having been | 
brought to the perfection which it is capable of 


attaining, when the lights and the inftruments | 
of modern chemiftry fhall have been applied to + 
it. Perhaps this fap might firft be graduated or 
concentrated by congelation, and thus the great | 
labour and expénfe of its evaporation dimi- 


nifhed, 


| 
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nifhed. It would firft of all be neceffary care- 
fully to analyze the fap of the maple. | 

C. Honey is the only faccharine fubftance 
that was employed in antiquity. It has been 
pretended that the ancients knew, by procefles 
of purification analogous to thofe that are 
praétifed for fugar, to extract from it a folid and 
concrete matter, capable of being preferved ; 
but there is no hiftorical monument to prove 
the truth of this affertion, though there is no- 
thing that direétly oppofes the fuccefs of fuch 
a labour. It is, however, much more probable, 
that the ancients, who carefully diftinguifhed 
the different fpecies of honey, and who ufed 
the greateft induftry in the keeping of bees, 
employed different fpecies, according to the 
ufes for which they were deftined, and feleéted 
for fome of thefe ufes, a concrete and granu- 
lated fpecies, more or lefs fimilar to our fugar, 
properly fo called. Honey is nothing more 
than the nectar, or the faccharine and aromatic 
juice which the bees colleét from flowers, and _ 
which they carry in their nefts or hives, for their 
own fubfiftence in the cold feafon, and for that | 
of their young. It efpecially accompanies the 
female organs of generation in plants, and is 
found at the bafe of the piftils of flowers ; gene- 
rally, it even impregnates the {ty le, which con- 
tains it throughout the whole of its continuity, 
as we perceive by fucking thefe parts of the 
flowers. It feems to ferve, to fix, and conduét 
the fecundating effluvia of the pollen. Honcy 


15 
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is a combination of faccharine matter, and aro- 
matic or odorous mucilage. The mucus fub- 
{tance which it contains gives it vifcofity, a 
kind of glutinous quality, deliquefcence, and 
renders it difficult to be purified. | 
D. Manna is the fourth fpecies of faccharine 
matter which I diftinguith in this genus. It is 
a gummous faccharine juice, coloured by a 
naufeous extractive matter ; its tafte alfo is dif- 
agreeable and very different from that of fugar, 
properly fo called. It iffues fpontaneoufly in 
{mall drops, which form folid grains, from the 
leaves of the pine, the fir, the oak, the ju- 
niper-tree, the willow, the fig-tree, the maple, 
and the olive-tree. It is alfo feen in the form 
and by the name of honey-dew, upon the leaves 
of the elm, the linden, and the yoke-elm, the 
upper furface of which it covers with a light 
and polifhed integument. Lobe} and Rondelet 
have defcribed, by the name of alcomeli, that 
which is found upon the olive-trees, in the vi- 
cinity of Montpellier. Tournefort has likewife 
. colleéted fome upon the trees in the neighbour- 
hood of Aix and Toulon, But the trees which 
furnifh the moft of this juice, and from which 
that which is employed in medicine is ex- 
tracted, are the afh, the larch, and the alhagi. 
The afh, which grows in abundance in all the 
temperate climates, yields, more efpecially, a 
large quantity of manna, in Sicily and Calabria. 
Though the manna colleéts upon the futures of 
its leaves, a much larger quantity is obtained 


by 


— 
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by making incifions into the tree. The faccha- 
rine juice ruus out through the apertures, and 


attaches itfelf as it dries upon the trunk of the 


trees, from which it is taken off. When ftraws 
er fmall fticks are placed in the incifions, the 
manna is formed, by incrufting itfelf upon them, 
a kind of ftalactites, which are termed manna in 
tears: this is the fineft and the pureft kind. 
The fragments which are collected upon the 
tree itfelf, and which are irregular, leis pure 
than the firft fpecies, form the manna in forts ; 
as to the pieces which fall on the ground, and 
which are mixed with much filth, they are 
termed fat manna (manne grafe), becaute they 
-confift of impure tears, glued to each other by a 
brown, vifcous, and as it were fatty jince. “The 
afh fometimes yields manna m our fouthern 
departments. Citizen Chaptal has feen fome 
which had been colleéted at Aniane, about two 
myriameters diftance from Montpelier. | 

The larch, which grows in abundancé in the 
vicinity of Briançon, affords, during the fum- 
mer, a kind of mannain fmall erains, which the 
inhabitants colleét upon the futures of the leaves 
of this tree, and put into pots, which they keep 
in cool fituations. This kind of manna be- 
comes very yellow, diffules a difagreeable 
fmell, and has a much more naufeous tafte than 
the manna of the afh. 

With refpeé to that of the Athagi, it flows 
from a fhrub, a fpecies of genifta or Dee which 
grows In Perfia, anc refpeéting which Tourne- 


fort 


on : 
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fort has given interefting details. It is in the 
form of final grains, which the heat of the fun 
has dried upon the tree. This manna of the 
Alhagi is fold in the town of Tauris, by the. 
name of tereniabin, It is fcarcely known or 
employed in Europe. | 

Manna boiled in a little water, clarified with 
the white of egg, and fufficiently ie 
affords real cryftals of fugar. 

26, It is now afferted, ‘sweden dive to the exe 
periments of Mr, Achard, of Beilin: that folid 
and cryftallized fugar may be extracted from 
the white beet-root, with red veins; that this 
fpecies'of fugar may be fubfütuted in the place _ 
of that of the fugar-cane cultivated in America 
and Africa, anq that it may be afforded at a 
much lower price. The experiments which are > 
repeating in France upon this fubjeét, will foon 
inform us what we have to think of this appli- 
cation of this already ancient difcovery of Mar+ » 
graff. 


F. Uses. 


57. Tue faccharine fubftance is an aliment 
much fought after by a great number of ani- 
mals, anid efpecially by “anfedts, We fee moft 
of thefe, and efpecially the infeéts with trunks, 
affe bling about the faccharine juices, at- 
tracted even by fragments of folid fugar that 
have no fmell, and eagerly feizing uponit. It 
is well known how many infeéts inhabit flowers, 

and. 
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and derive their nourifhment from their nec- 
taries. Man alfo finds in it a part of his fub- 
fiftence; numerous facts, and efpecially what 
happens in the fugar colonies, prove that this 
fubftance may ferve him in the place of food. 
However, amongft moft cultivated nations, it 
is ufed merely as a condiment, but as fuch its 
form is extremely varied, and it is employed 
for very numerous ufes. It ferves to preferve a 
multitude of fubftances, which without it, 
would be more or lefs alterable, as is proved 
by the art of the confeétioner. It foftens the 
acrimony, improves the tafte, and difgutfes 
the infipidity of many vegetable fubftances or - 
foods. Nature herfelf has pointed out its ufe ta 
man, by prefenting itto himin a great number 
of alimentary fubftances formed by the plants, 

and by uniting it with the infipid mucilage, 

. the taftelefs fecula, the pungent acid, the am- 
brofiacal aroma, &c. 

98. Sugar is alfo one of the nee fub- 
ftances mot in ufe, one of the fubftances that 
are the moft frequently and the moft abund- 
antly adminiftered to the fick. It is particular- 
’ ly ranked amongft the emollients, and the flight 
bracers, or even theanaleptics, the to or 
rather the laxative medicines,and the antifeptics. 
It ferves to fweeten all medical draughts; and 
when we calculate the quantity ein the fick 
generally take of it, we find, that it is fufficient 
“to fuftain, to nourifh, and to fupport, fometimes 
more even than is neceflary, the ftrength re- 

9 quifite 
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quifite for the cure of their diforders. If it be 
ever fo little combined with foreign fubftances, 
efpecially thofe that have a more or lefs difagree- 
able or naufeous tafte, it becomes purgative, as 
we fee in the different kinds of honey, of man- 
na, and in a great number of the laxative fruits. 
Its anti feptic 2 and prefervative property fhows it- 
felf even when we cover: the flefh of animals, 
fruits, &c. with a more or lefs thick layer of 
this fubftance in powder. Itsagelutinating, and 
as it were, aftringent quality, renders it very fit 
for curing wounds, or cuts, for ftopping flight 
hemorrhages, by clofing the lips of a recent 
wound, and even diminifhing to a certain de- 
gree the bad condition and putrefcency of old 
ulcers, &c, 7 | | 

29. Sugar is alfo employed in the arts for a 
great number of ufes, for giving brilliancy to 
varnifhes, to ink, to paintings, to fome flight 
furfaces ; for imparting an agreeable tafte to the 
ee for making {ticking-plafter; it is 
the bate or the recipient, of a great number of 
pharmaceutical preparations, Sc. 
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Of the fourth of the immediate Materials of 
Fee or the Vegetable Acids. 


SECTION I, 


Of thefe Acids in general, of their nature, their 
Enumeration, and their Clafhfication. 


1. THOUGH we may in general confider, . 
as a fingle one of the immediate materials of 
vegetables, that acid, which is fo abundantly 
_ contained in them; though we may be allowed to 
believe that this fubftance, which is fo well 
charaéterized and fo eafily known, is, wherever 
it is met with in plants of their products, one 
and the fame matter differently modified, and 
potiefling fome varied diftinétive properties ac- 
cording to fome flight fhade in its compofition, 
which is always the fame, always identical,—it 
. is neverthelefs difficult to avoid confidering as 
real fpecies thofe among the vegetable acids that 
prefent the greateft differences from one an- 
other, whether in the properties which all men 
difünguifh in them, or in the ufes more or lefs 
remote from each other to which they apply 
them, according to the very diffimilar ana ie 
which they have: obferved, 
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2, It will never be poffible to confound the 
very agreeable acid juice of the lemon, of apples, 
or of vinegar, with the aftringent tartnefs of 
nut-galls, and the burning acrimony of the acid 
extracted from Benzoin. It is true that modern 
chemifiry has been able to approximate, by its 
learned fpeculations, and almo& to confound 
by its ingenious experiments, the juice of apples 
with the acid of forrel, the acetous acid, &c. ; 
but it has not yet done the fame with all the 
vegetable acids. Though feverai of them have 
already been converted by its powerful means 
into one another, they have not yet all under- 
gone this fpecies of metamorphofis ; and though 
we are permitted to hope, either that all thefe 
converfions will be effected by future experi- 
ments, or that we fhall find out the true caufes 
of the failure of thefe tranfmutations; it is no 
lefs certain, that in the prefent ftate of our 


knowledge it is neceflary carefully to diftinguifh 
the different acids which the vegetables prefent — 


; £O2US. | | | 
3. This part of .chemifiry has made im- 
menfe progrefs from the year 1776 to the pre- 
fent day. At the former period fcarcely two 
acids different from eachother were diftinguifhed 
in vegetables, namely, that which. was native 
in them and which was always believed .to be 
a kind of tartar, and that. which was the product 
of fermentation; and neverthelefs, the number 
of the four Du was found to be immenfe 
in the. firft and moft fuperficial affays of the 
_ chemitts; 


VEGETABLE ACIDS. 937 


chemifts; the number of thofe which were ob- 
tained in the changes which vegetables were 
made to undergo by the analytic means to which 
they were fubjeéted, appeared equally confi- 
_ derable. In the prefent ftate of chemiftry we 
reckon at leaft fifteen fpecies of vegetable acids : 
the labours of Bergman and Scheele firft opened 
this brilliant career, which many modern che- 
mifts have followed with a rapid pace. 

4, All thefe acids of whatfoever kind, artifi- 
cial or faétitious, are compofed of analogous 
principles. We conftantly find in them, by 
exact analyfis, carbon, hidrogen and oxigen; . 
they are all reduced by the oxigenating or 
burning proceffes into water and carbonic 
acid. We ought, therefore, to confider them 
as acids with binary radicals, #idro-curbonated 
Or carbo-hidrogenated, united with different 
proportions of oxigen, which differ from the 
vegetable oxides properly fo called, or from the 
immediate but not acid materials of vegetables, — 
only by their fuper-abundance of the acidifying 
principle. An this manner, it will eafily be 
conceived how the oxides are converted into 
acids, whether by the action of fire, or by that 
of the oe acids ‘with fimple ‘ra- 
dicals, ‘or by fermentation. In this manner 
“alfo may be explained the reciprocal converfion 
of feveral of théfe acids into one another. ‘In 
order to effect ‘any ‘of théfe converfons, it is 
fufficient to produce a variation in the propor- 
- tions of the principles which conftitute the — 
materials 
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materials or thefe acids: almoft always we ex- 
traét from them different quantities of hidrogen 
or of carbon, or both at the fame time, and we 
augment the quantity of oxigen fo as to com- 
plete their acidification. | 

_ 5. When we try the plants which we meet 
with in our walks, with very fenfible blue paper, 
moft of them exhibit marks of acidity ; but moft 
of them, when treated with more exaétnefs in 
their juices, are found to contain feveral acids 
at the fame time; and itis very rare, perhaps even 
_ impoffible, to find a fingle acid in any one part 
of plants, efpecially in the juices of acid fruits. 
The fame phenomenon is obferved when by treat- 
ing the different vegetable oxides, and efpe- 
cially mucus, the faccharine matter, the fecula, 
&c. by the different oxigenating or acidifying 
procefles, we convert them into acids: We 
obtain from them at leaft two fpecies, frequently 
three at a time. In this manner I have con- 
verted the ligneous fubftance into four acids, 
and I have even found five different fpecies 
in crude and four wines of the vicinity of 
Paris. It therefore appears that art imitates 
the proceffes of nature in the fabrication of the 
acids ; for there are always feveral of them toge- 
ther, though I muft here remark, that the acids 
fimultaneoufly prefented by Nature in a great 
number of vegetable fubftances, are frequently 
of the clafs of thofe which art has hitherto been 


unable to imitate. 
6. In 
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6. In order to know the numerous fpecies of 
vegetable acids, for I here comprehend thofe 
only which have hidrogen and carbon for their 
binary radical, and not the acids with fimple 

radicals, the fulphuric, the nitric, the carbonic, 
which are frequently found combined in the 
vegetable fubftances ; it is neceffary to admit a 
methodical divifion between them, a claflifica- 
tion which enables us to compare them, regu- 
larly to explain their diftinétive characters, their 
analogies and their differences. With this 
mtention I diftinguith them into fix genera. 

In the firft I édinpiéhend the native vegeta- 
ble acids, which exift pure and uncombined in 
plants: this genus includes five fpecies, viz. 
the gallic, the benzoic, the fuccinic, the malic, 
and the citric. 

In the fecond genus I fan the acids partly 
faturated with pot-afh, which are termed vege- 
table acidules, and which include two fpecies, 
the oxalic acidule and the tartarous acidule. 
The third genus comprehends the acids formed. 
by the fire, or the empyreumatic; of which 
there are three fpecies, the pyromucous, the 
gb pleat ieee and the pyroligneous acids. 

To the fourth genus I refer the fachitious or 
artificial acids, which art forms by the aétion 
of the oxigenated bodies, or of the powerful 
acids, upon fome of the immediate materials of 
vegetables, and which have not yet been met — 
with in nature. This genus comprehends three 

{pecies, 
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fpecies, viz. the mucous, the camphoric, ve the 
fuberic acids. 

In the fifth genus I place the artificial acids 
analogous to the preceding in their factitious 
oxigen, or produced by art, but which are 
fimilar to thofe which are alfo found ready 
formed in nature. This fifth genus contains. 
two or three {pecies, the malic acid, the tar- 
tarous acid, concerning which there is fome 
doubt relative to its artificial formation, as E 
fhall fhow hereafter, and the oxalic acid. 

Finally, I form a fixth genus of the vegeta- 
ble acids produced by fermentation; there are 
as yet only two fpecies, the acetous and the 
acetic acids, belonging to this genus, though 
it is very probable, as I intend to fhow, that 
fermentation is capable of producing a greater 
number of them, which have not yet been 
examined with fufficient accuracy to enable 
us to diftinguifh them as particular {pecies. 


SECTION II. 


Of the firft genus of the Vegetable Acids, or 
Of the native and pure Acids. 


fo NOTWITHSTANDING the nee | 
_quantity of fpontaneouily acid plants and vege- 
tables which are found in abundance and in 
all latitudes, chemifis, in examining plants, 

have 
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have hitheito found only five fufficiently diftinét 
fpecies, differing from each other. It is not, 
however, to be idee tea that the difcoveries 
are entirely terminated, or that no hopes are 
to be entertained of difcovering hereafter a 
greater number of them, when the naturally 
acid vegetables fhall have been better exa- 
ee: 
. Though I indicate this firft genus as con- 
| Age native and pure acids, I de not {peak of 
entirely infulated and purified acids, and this 
purity is to be underftood only as relative to the 
acids of the fecond genus which are partly fa- 
turated with pot-afh: in fact, thefe are fuffi- 
ciently exempt from pot-afh and from fatura- 
‘tion; but they are not completely infulated 
and feparated from all foreign matter. They 
are found mixed with mucilage, with acid 
juices, with light fecula, with colouring matter; 
and it is neceflary to employ difierent means 
in order to obtain them in the ftate of purity 
proper for examining their properties and their 
characters. 

3. Of the five fpecies of acids comprehended . 
in this genus, three, the gailic, the benzoic and 
the fuccinic may be obtained in a cryftalline 
form by fublimation; a fourth affumes a very 
regular cryftalline form by the evaporation of 
its folution, namely, the citric acid; the fifth 
cannot acquire this cryftailization, but always 
remains in a magma; this is the malic acid. 
It is, therefore evident, that if we knew only 

VOL Vil. i this 
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this property we fhould be able eafily to diftin- 
guifh them from one another; but their exaét 
hiftory will furnifh many ater chatons - 
diftinétion between them. 


SPECIES I. 
Gallic Acid. 
A. Eiftory, Seat, EG dahon. Purification. 


1. THE name of gallic acid is applied to 
that which is extraéted from the nut- gall more 
abundantly than from any other vegetable fub- 
ftance, though it is alfo contained in the wood 
and the bark of the oak, of the afh, the willow, 
in Peruvian-bark, the Simarouba, the pom- 
granate, fumac, the root of tormentilla and 
biftort, the cone of the cyprefs, the fhell of the 
walnut, the ftalk of the Iris of the Marfhes, 
&c. Chemifts were acquainted with the pro- 
perty which all thefe fubftances poffefs of pre- 
cipitating the ferruginous falts in the black 
fate, and they attributed it to what they termed 
their aftringent property. Macquer, Lewis, 
Cartheufer and Gioanetti inveftigated by fome 
experiments, though without adequate fuccefs, 
the mode of the operation of thefe fubftances 
upon the folutions of iron. Monnet efpecially 
announced that the vegetable aftringents acted 
immediately upon metallic iron, and coloured 

it 


GALLIC ACID? 248 


it black. Gioanetti difcovered ‘that the pre- 
cipitate of ink was not attraétable by the load- 
ftone, and that the iron does not exift in it in 
the metallic ftate, as had till then been generally 
believed. 

2. Though thefe faéts ought to have led to 
the conclufion that the principle in the vegeta- 
ble aftringent fubftances which precipitated iron 
in the black form was an acid, the academicians 
of Dijon were the firft who adopted this opinion, 
in 1772 They fhowed that the produéts dif- 
tilled from the nut-gall blackened the folution 
of fulphate of iron ; that this excrefcence yielded 
with cold water an extract amounting to a 
twelfth of its weight, that its infufion reddened 
' turnfole and blue paper; that the fame principle 
that precipitated iron in the black ftate was 
foluble in the oils, alcohol and ether; that the 
other acids alfo diffolved without altering it; 
that its folution in water precipitated the ful- 
_ phur of the alkaline fulphurets ; that it decom- 
pofed the metallic folutions, and coloured their 
. oxides by uniting with them ; that it diffolved 
iron immediately, and reduced filver and gold, 
after having feparated them from their fol- 
vents. 

3. Thefe approximated details afforded as 
yet only a general proof of the acid nature of 
the priciple of the nut-gall whereby iron was 
precipitated in the black ftate; but they did 
not furnith the means of etn Gling and obtain- 
ing this acid feparately, and aleettiae its 
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charaéteriftic properties. It is to Scheele that 
we owe the difcovery of this acid, by the pro- 
cefs which he publifhed in 1780 for extracting 
it pure and cryftallized. He poured upon one 
part of gall-nuts bruifed or reduced to a coarfe 
powder, fix parts of very pure water; he left 
them to macerate for fifteen days at a tempera- 
ture between 15 and 20 degrees; he filtrated 
and placed the liquid in a large veffel of glafs 
or of earth in order to expofe it to the air and 
let it flowly evaporate. À blacknefs, and a 
thick, and as it were glutinous, pellicle were 
formed; very abundant muceus flakes were 
feparated ; the folution had no longer a very 
aitringent, but a more fenfibly acid tafte. After 
two or three months expoture to the air, Scheele 
obferved upon the fides of the veffel m which 
the liquor was contained, a brown ftratum 
adhering to the,veffel and covered with granu- 
lated cryftals,. brilliant, of a yellowifh grey 
colour: he alfo found alarge quantity of thefe 
eryftals under the thick pellicle with which the 
liquid was covered. He then decanted the 
latter ; he poured upon the depofit, the pellicle, 
and the cryftalline cruft, alcohol which he heated ; 
this folvent took up all the cryftallized acid 
without affeciing the mucilage: he evaporated 
the alcoholic folution, and thus obtained the 
pure gallic acid in {mall cryftals as it were 
granulated, brillant, and of a flightly yellowith 
colour. It is by this procefs that the acid of 
which I fpeak was prépared after Scheele, till 

| another 


ew 


GALLIC ACID. 245 


another manipulation came to be known, which 
feems to deferve the preference over it. 

4, Citizen Deyeux gave, fome years after 
Scheele, a very good Memoir on the Analyfis 
of the Gall-Nut. He particularly difcovered, 
that by heating this excrefcence of the oak 
pounded, flowly and cautioufly, in a pretty 
broad and high glafs retort, it fublimes a con- 
fiderable quantity of cryftals, lamellated, bril- 
lant, filvery, confiderably large, and which 
poffefs all the properties of the fame gallic acid. 
He indicates this procefs for preparing this acid ; 
but I fhall obferve that this means, which is 
much more expeditious than that of Scheele, 
lucceeds only when the operation is conducted 
with much caution. It is neceffary to apply 
the fire moderately, to take great care not to 
pufh its aétion fo far as to difengage the oil, 
for this carries away and ARR dif- 
folves all the cryftals that have been fublimed 
previous to its appearance. With the aid of 
thele precautions, though the fire conftantly 
deftroys a portion of the. gallic acid, we always 
obtain a pretty be quantity of it, 
which is very pure, very white, very well cryf- 
tallized, and in this ftate undergoes no altera- 
tion. We do not find in it, after having ex- 
tracted it by this procefs, either extractive or 
colouring matter which alter it in the procefs 
given by Scheele. — 
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B. Phyfeal Properties. 


5. Tue gallic acid, efpecially as extraéted 
by the pee procefs, is folid, cr yitallized in 
oétahedrons with fcalenous- triangles, or in bril- 
liant plates, of an acid, pungent, and auftere 
tafte, but much lefs ftrong and aftringent than 
that of the gall-nut from which it proceeds ; 
which has induced modern chemifts to believe 
that this acid is not the fole caufe of the aftrin- 
gency, as was formerly thought; and, in faét, 
the acid obtained by fublimation has much lefs 
of an aftringent tafte than that which is ex- 
tracted by mere maceration, according to the 
procefs of Scheele. By the latter preparation, 
inftead of having the acid in plates as by fub- 
limation, we obtain the gallic acid in fmall 
oétahedrons of a yellowifh-grey colour. 

6. It is very light, and fufceptible of being 
raifed into-vapour by a gentle heat ; it con- 
denfes and cryftallizes as it cools. In its ftate 
of vapour, it has an aromatic fmell, pungent, 
and confiderably analogous to that of. the ben- 
zoic acid. It is quickly fufed by the fire, 
and forms, almoft at the moment of its vola- 
tilization, a thick liquid mafs, brown, fwelled, 
exhaling an odorous fmoke, fo that there is - 
always a certain quantity of it decompoñed, 
It firongly colours the tinéture of Turnfole. 
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7. Tue gallic acid, though volatile at a 
degree of heat not very confiderable, 1s at 
the fame time eafily decompofable, fince every 
time that we fublime it, a part of it is always 
decompofed. This decompofition is accompa- 
nied with a formation and difengagement of 
water, of an acid liquid, of carbonic acid gas, 
of carbonated hidrogen gas, and of fome drops 
of brown oil: it leaves a coal in confiderable 
abundance, difficult to be burned and incinera- 
ted. 

8. This acid is not fenfibly alterable by the 
air; it requires twenty-four parts of cold water, 
or at twenty degrees, to diffolve it ; it cryftal- 
lizes only by a flow and infenfible evaporation : 
boiling water diffolves a third of its weight. 
It RAT aie from its folution in proportion 
as it cools, but without a regular form, and 
difpofed only in {mall grains whieh do not be- 
come white, but remain with their primitive 
yellow colour. - Alcohol ditiolves a much larger 
quantity of it. This liquid when cold takes 
up one fourth of its weight. When boiling 
it can hold a quantity of it almoft equal to 
its own; it is precipitated by cooling. When 
the folution of the gallic acid in water is 
kept in clofe veflels, it becomes altered and 
decompofed, depofits mucous flakes, and the 
acid is gradually deftroyed. à 
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9. It is not alterable by the combuftible bo- 
dies ; charcoal, over which the boiling folution 
is paffed, whitens it a little. The concentrated 
fulphuric acid decompofes and carbonates it. 
The nitric acid changes it into malic and oxalic 
acids. The oxigenated muriatic acid alfo al- 
ters 1t in a particular manner which has not yet 
been fufficiently determined though it would be 
important to afcertain it, 

10. The gallic acid combined with ee 
ftrontian, lime, and magnefia, forms with thefe 
baïes falts of little folubility, of a fawn-colour, 
which an excefs of their feveral bafes caufes to 
diffolve in water, much more abundantly than 

they naturally combine with it. Its falme com- 
pounds with pot-afh, foda, and ammonia, are 
not yet fufficiently known, nor have they been 
fufficiently examined to be well defcribed. We 
know im general that they have little folubility, 
and that their generic charaéters confift only in 
the precipitation of the metallic folutions into 
coloured gallates, and efpecially of thofe of 
iron, into eee or dark-blue powder. 

11. That property which moft diftinguifhes 
the gallic acid from all the other vegetable 
wut is the great attraétion which it exerts 
upon the metallic oxides; it is fo {trong that 
this acid feparates them from the greater num- — 
ber. of the moft powerful acids : the phenomena. 
which the gallic acid, poured into the metallic 
folutions produces, are extremely various, The 
more readily the oxides abandon their oxigen, 
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the more alterable they are by the gallic acid. 
Poured into the folution of gold, it gives it a 
greenifh colour, precipitates from it a brown 
powder, which is fpeedily reduced into gold, and 
covers the folution with a pellicle of gold, well 
reduced, brilliant, and metallic. Silver is fepa- 
rated in a brown precipitate from its nitrie folu- 
tion, and a light layer of this reduced metal 
foon covers the furface of the liquor. Mercury 
is precipitated in an orange-yellow, copper in a 
brown, bifmuth in a lemon-yellow, iron in a 
black ftate. The folutions of platina, of zinc, 
of tin, of cobalt, and of manganefe, are not 
precipitated by the gallic acid; and it may be 
here remarked in general, that thefe are pre- 
cifely the metals which retain moft ftrongly the 
oxigen neceflary for their faturation, and which 
are not variable in their oxidation; whilft 
thofe which are precipitable by this acid, ftop, 
in general, at different degrees of oxidation, 
retain but feebly the laft portion of oxigen 
which faturates them, and are, in general, fepa- 
rated from their folvents only at nee maximum 
of oxidation. 

12. This has been particularly afcertained for 
the folutions of iron. Mr. Prouft has very well 
proved that fuch of thefe folutions as only con- 
tain iron little oxidated, which are fcarcely co- 
loured and greenifh, either yield none, or but very 
little of a precipitate, little coloured, and violet, 
or of adeep red; that thofe, on the contrary, 
in which the iron 1s furcharged with oxigen, 
oe 2 eran 
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form immediately a very black precipitate; that : 
it would be advantageous in the preparation of 
the black pigment, the black-dye, or ink, to 
employ the red, or fuper-oxigenated fulphate of 
iron ; that it is for want of employing the lat- 
tee that we are obliged to agitate the ftuffs in 
the air after they have Biller taken out of the 
bath, in order to make them abforb the oxigen 
which favours the combination of the iron with 
the gallic acid; that it is for the fame reafon 
that ink affumes a fine black colour by its ex- 
pofure to the air; that this oxigenating and 
blackening effeét may be produced at the very 
moment when the mixtures are made by adding 
oxigenated muriatic acid to them. Such is the 
very fimple theory of the fabrication of dyeing 
mixtures, and of ink, which depend, as we fee, 
upon. the highly oxidated ftate of the iron, and 
its ftrong union in this ftate with the gallic 
acid. ’ | 
13. The whole account which I have juft 
given of the properties of the gallic acid, proves 
that it contains the moft carbon of all the ve- 
getable acids, as is demonftrated by its colour, 
the facility with which it is blackened by the 
aétion of the fire and of the air, its little fpon- 
taneous alterability, the large quantity of coal 
which it leaves after its folution, that of the 
carbonic acid which it affords in its decom- 
pofitions by fire, and by the nitric acid. We 
might confider it as a kind of carbonous acid, 
as Ci itizen rey ous had conceived it to be, were. 
Wee 
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we permitted to exclude the hidrogen from its 
compofition. But the prefence of the latter 
principle, which with the carbon conftitutes 
its binary radical, and affimilates it to all the 
vegetable acids, and befides is demonftrated 
to exifi in it by all the phenomena of its 
decompofition, oppofes the admiffion of this 
opinion, which otherwife is ingenious, though 
not fufficiently exa& for the prefent {tate sd 
chemical knowledge. 


4): Lies, 


14. Tue gallic acid is much employed in 
dyeing, and in the preparation of ink ; it forms 
‘the bafe of all the black dyes, and all the grounds 
of this caft, fuch as the erey, &c. Tt never 
employed in a pure ftate, but mixed, as itis in 
the vegetable fubftances which contain it, with 
the aftringent matter, and efpecially with tanin. 
This is the reafon why the black colour produced 
. by this acid thus mixed, has a red or purple caft 
which frequently appears when the black is 
changed. We may prepare ink much more co- 
loured, much more pure, and lefs alterable with 
the purified gallic acid, than with the decoétion | 
of gall-nuts. This acid is frequently ufed in 
bhemiftry in order to afcertain and determine 
the prefence, the quantity, and even the ftate 
of iron in a great number of fubftances in 
folution. 
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Species HE 
Benzoic Acid. 
A. Hiftory, Seat, Extraction, Purification. 


1. OUR firft knowledge of the benzoic acid 
is due to Blaife de Vigenere, who wrote at the | 
beginning of the feventeenth century. He was 
the firft who afferted that by diftilling benzoin 
a cryftallized acid falt was obtained in odorant 
and acrid needles, which have fince been termed 
in pharmacy Flowers of Benzoin. Some che- 
mifis conceived it to be a modified mineral 
acid, till the properties that were found im this 
acid, plainly fhowed it to be a vegetable acid 
different from all other acids of this clafs. 
Geoffroy announced, in 1738, that it might be 
extracted by water. Lemery gave a very good 
procefs for obtaining it by fublimation. Scheele 
laftly fhowed how to feparate it from benzoin 
by means of lime. Mr. Lichtenftein has pub- 
lifhed obfervations on the procefs of Scheele 
and on feveral properties of this acid. 

2. Benzoin is not the only vegetable fub- 
ftance which affords the benzoic acid; the acid 
even bears this name only becaufe benzoin is the 
vegetable fubftance which is moft commonly 
employed in order to obtain it, and which yields 
it in great abundance. It is alfo obtained from 
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pure fiorax, from the ordinary ftyrax, from the 
balfam-of Peru, and the balfam of Tolu, from 
liquidambar, from vanilla, and even from cina- 
mon, the diftilled water of which depofits it : 
cryftallized needles by cooling and repofe: 
alfo exifts in the urine of children, fr voie 
even in that of adults, and conftantly in the 
urine of the quadrupeds that live on herbs and 
hay, efpecially in that of the camel, the horfe, and 
the cow. There is reafon to believe that a great 
number of vegetables, and even of grafles, con- 
tain it more or lefs abundantly, ‘and that it 
is from this food that it paffes into the urine. 
Citizen Vauquelin and myfelf have found ftrong 
reafons for fufpeéting it to exift in the ah this 
antum odoratum, a herb which is known to 
impart an aromatic quality to hay. We have 
found this acid combined with pot- -afh and lime 
in dung hill water, as well as in the urine of 
the quadrupeds that have been mentioned. 

3. In order to obtain it by the moft common 
or moft ufeful procefs, benzoin, coarfely pul- 
verized, is put into an earthen pot; this veffel 
is covered with a cone of pafteboard, patted 
upon the fides of the pot: the apparatus is 
placed upon a furnace charged with very little 
fire, and even of hot afhes. At this heat the 
benzoic acid fublimes and attaches itfelf to the 
fides of the cone, which is taken off and re- 
newed every two hours: this is continued till 
the fublimed acid begins to be coloured by the 
oil which immediately fucceeds it by the aétion 

of 
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of the fire. Bucquet fubftituted inftead of this 
apparatus of Lemery, two fimple earthen pans, 
the margins of which were ground, which he 
luted upon one another, in order to obviate 
the lofs of all that quantity of acid which 
exhales through the pafteboard fides. 

4. In the procefs of Geoffroy, the pulverized 
benzoin was digefted in hot water, which hav-_ 
ing been filtrated, yielded, by cooling, needled 
cryftals; but Scheele has obferved that by 
this means only a fmall quantity was ob- 
tained, on account of the incapacity of the 
water to penetrate the refinous part of benzoin, 
efpecially when fufed, and which always fwims 
upon the liquid. On account of this mconve- 
nience, after feveral trials with different alkaline 
fubftances, he adopted the following procefs: 
one part of quick-lime is taken, which is firft 
diluted with three parts of water: about thirty 
parts of water are added, which are afterwards’ 
mixed gradually, and with a motion capable of 
properly difpofing the fubftances together, with 
four parts of benzoin in powder: the whole is then 
heated over a gentle fire for the {pace of half an. 
hour, conftantly ftirring the mixture; it is then 
removed from the fire, and left to fubfide for 
fome hours ; the clear fupernatant liquor is de- 
canted; eight parts of water is poured upon 
the refiduum, it is boiled for half an hour, and 
mixed with the former lixivium. The liquor is 
reduced by evaporation to two parts; muriatic 
acid is poured into it drop by drop, till 

a flight | 
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a flight excefs has been produced, which forms 
a pulver ulent precipitate of benzoic acid by de- 
compofing the benzoate of lime diffolved in the 
lixivium; the precipitate is well wafhed upon a 
filtre; and if we with to obtain it in cryftals, it 
is diffolved in five or fix times its weight of 
boiling water ; it is filtrated through linen, and 
_ the folution having been fuffered to cool, depo- 

fits long comprefied prifms. In this operation, 
the benzoic acid, feparated from the benzoin 
by the lime, forms calcareous benzoate, which 
diffolves in the lixivium, and which the muria- 
tic acid decompofes on account of its: more 
powerful attraction for the lime. 

5. ThoughScheele, when he publifhed this pro- 
cefs, necelfarily announced that it affords as 
much acid as fublimation, which had produced 
him only from 0,08 to 0,10 of the benzoin ; not- 
withftanding the affertion of Spielman, who had 
made the quantity amount to a quarter of the 
weight of this balfam ; yet Mr. Lichtenftein has 
pretended, in new Obfervations, publifhed in 
Germany fince the Memoirs of Scheele, that 
this operation does not furnifh as much acid as 
fublimation ; but there is reafon to believe, with 
Scheele himfelf, and with Citizen Guyton, that 
Mr. Lichtenftein, as well as Spielman, reckon 
into the weight of the benzoic acid, extracted 
by fire, the impure portion of this falt, foiled 
by a fmall quantity of oil, which greatly in- 
creafes the quantity; fo that the procefs of 

Scheele 
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Schecle is not lefs deferving of the preference 
over all the other methods defcribed before 
him. 

6. We have confirmed the excellence of this 
procefs, and, in fome meafure, extended its 
utility, by propofing to extract the benzoic 
acid, for chemical and pharmaceutical ‘ufes, 
from the waters of dung-hills, of ftables and 
fialls, by means of the muriatic acid, which 
decompofes in it the calcareous benzoate, and 
feparates from it the benzoic acid, as in the 
procefs of Scheele. This new procefs will eria- 
ble us to reap fome advantage from a fubftance 
that has hitherto been intirely neglected and 
ufelefs, namely, the urine of quadrupeds. Should 
it be feared that the acid obtained by this me- 
thod might have a foreign fmell different from 
that which it ought aie we may diffolve 
it in boiling water, filtrate its folution, and 
fuffer it to cool in order to obtain from it the 
cryfiallized acid. By repeating’ this operation 
twice in fucceflion upon the acid extraéted from 
the duug-hill water, or from urine, we {hall 
almoft intirely deprive it of its fmell, which, 
however, is not fetid, -but only a little different 
from that of the acid as extraéted from the 
benzoin. The urine of the buffalo is that 
which affords the moft of this acid. 


B. Phyfcal 
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B. Phyfical Properties: 


7. Tue pure benzoic acid is in the form of 
a light powder, fenfibly cryftallized, or in fine 
needles, the form of which is very difficult to 
be determined on account of their minutenefs. 
It is white and brilliant when fufficiently pure: 
that which has a yellow or brown tinge, is 
foiled by a certain quantity of volatile oil, It 
is not a brittle fubftance, as its folidity and 
cryftallized form feems to indicate; on the con- 
trary, itis ductile, and, as it were, elaftic. When 
we attempt to pound it, it forms a kind of 
pafte or pulp. | 

8. Its tafte is acrid, pungent, acidulous, hot, 
and very bitter. It reddens the tinéture of turn= 
fole, but not the fyrup of violets, It has nota 
ftrong finell when cold, though the flight aroma- 
tic odour which it diffufes may, however, ferve 
to diftinguith and chara@etize it; but it affumes 
a very powerful one when heated, and ef- 
pecially when it is volatilized. It is very light, 
and occupies a large volume, efpecially when 
in the form of long needles intermingled with 
each other in every direétion. | | | 

9. When expofed to a gentle fire, it becomes li- 
quefied, forms a foft, brown, and flightly inflated 
mafs, which cools into a folid cruft, prefenting at 
its furface marks of Cryftallization in divergent 
rays. By the action of a more violent fire it 
fublimes and exhales into the air in a white, 

Vox. VII. S acrid, 
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acrid, irritating fmoke, which ftimulates the 
eyes, and produces a difcharge of tears ; it is 
alfo very fpeedily volatilized when placed upon 
an ignited coal. 


D. Chemical Properties. 


10. Tue benzoic acid inflames when heated 
firongly in contaét with the air, when ap- 
proached to an inflamed body, when touched, 
liquefied with a red-hot iron, or when fub- 
jected to the eleétric commotion. If heated 
alone in a clofe apparatus, the greater part 
is fublimed without alteration ; but a portion 1s 
decompofed, yields a little acid phlegm,.a greater 
abundance of oil than any other vegetable acid, 
and efpecially a much larger quantity of car- 
bonated hidrogen gas than all.other bodies of 
this nature. It leaves merely a trace of coal in 
the retort. In order the better to decompofe it, 
it is neceflary to treat it in a diftilling apparatus 
after having mixed it with fand: by this means 
we oppofe its volatilization, and caufe it to 
undergo a ftronger and more lively action of 
the fire; we then obtain from it much more 
phlegm, oil, gas, and coal. The proportion of 
its principles has not yet been exactly deter- 
mined. ie | 

‘yi. It is not fenfibly altered by the air; 
it has been kept twenty years in an open veffel 
without lofing any of its weight. No combuf- 
tiblé body alters it; by diftilling it with pow- 

_ dered 


BENZOIC ACID. 250 


dered charcoal, it is reétified of refined, and 
obtained much whiter and better cry ttallized 


than before. It is but very little foluble in. 


water. According to Meffrs. Wenzel and! Lich- 
tenftein, four hundred parts of cold water aré 
required for diffolving one part of this acid, 
whilft the fame quantity of boiling water can 
diffolve twenty parts of it, nineteen of which 
feparate from it by cooling. Bergman affures 
us, that boiling water can take up a twenty- 
fourth part of its own weight, whilft at the 
medium temperature it can fearcely take up one 
hundredth. -Its hot folution becomes turbid — 
as it cools, and the precipitate thus formed is 
fo abundant that it cannot be filtrated through 
paper, the pores of which it ftops up. 

12. The powerful acids aét upon.the benzoic 
acid in a very different manner from that in 
which they act upon moft of the other végeta- 
ble acids. The concentrated fulphuric acid 
diffolves it eafily and without motion, accord- 
ing to Bergman, who, howevéf, remarks, that 
part of the fulphuric acid paffes to the ftate 
of fulphureous acid. We may afterwards fepa- 
rate the benzoic acid unaltered from this folu- 
tion, by adding water to it. 

The nitric acid diffoives it in the fame Matte 
ner, and water likewife feparates it from this 
folution, without its having undergone any de- 
compofition. - Citizen Guyton has found that 
by diftilling nitric acid upon the concrete ben- 
zoic acid, nitrous gas was not difengaged till 
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towards tne termination of the diftillation, and 
that the acid was then fublimed without altera- 
tion. Mr. Hermftaedt however affures us, that by 
employing concentrated nitric acid, the benzoic — 
acid became fluid, more fixed than it was na- 
turally, and that it affumes the charaéters of 
the oxalic tartarous acid: but this refult ftill — 
requires to be confirmed by further experiment. 
The action of the muriatic and the oxigenated 
muriatic acid upon this acid is unknown, as are 
alfo thofe of all the other acids. 

13. The benzoic acid unites pretty eafily 
with the earthy and alkaline bafes. ‘Hitherto 
the properties of the benzoates, as well as the — 
particular attractions that fubfift between their . 
principles, have been defcribed but very briefly. 
M. Lichtenftein afferts, that it prefers the fixed 
alkalis, and even ammonia, to the aluminous, 
maguefian and calcareous earths. According 
to the obfervation of Citizen Guyton, it doce | 
not appear that he employed the pure and ~ 
cauftic alkalis in his experiments. Bergman 
indicates the attractions of the benzoic acid 
in a different manner. According to him, 
lime feparates the soit from it, and barites — 
feparates the lime; befides it difengages the © 
acid from the carbonates Mr. Tromfdorf 
has communicated, in Crell’s Annals, a 
feries of experiments upon the benzoates, by 
which he has afcertained fome properties 
of the earthy or alkaline benzoates. By 
- fubjoining to thefe fome facts. which I have 
collected 
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collected relative to feveral of thefe falts, I have 
prefented the moft complete account of .theim 
that has hitherto been given in the Encyclope- 
dic Diétionary of Chemis y, from which I fhall 
here borrow the principal refults. : 

14, The Benzoate of barites is foluble, de € 
tallizes very well, remains unalterable in the 
air, 1s decompofed by fire and the powerful 
acids. 

No experiments have yet been made on the 
benzoate of ftrontian. | 

The calcareous benzoate is confiderably folu- 
ble in water, much more fo in hot than in cold 
water; it cryftallizes by cooling ; it frequently 
aflumes the form of dendrites upon the fides of 
‘the veffels. The fulphuric, nitric, and muriatic 
acids decompofe it; barites takes from it its 
acid, with which it precipitates. It is found 
in confiderable abundance in the urine of the 
- herbivorous mammalia, 

The benzoate of magnefia is foluble, cryftal- 
lizable, and a little deliquefcent, more decom- 
pofable than the preceding falts. 

The benzoate of alumine is confiderably {o- 
luble, cryftallizable in dendrites, deliquefcent, 
of a bitter and acerb tafte; it is decompofed by 
the action of fire, and even by moft of the ve- 
getable acids. 

The benzoate of zircon is not yet known. 3 
The benzoate of pot-afh cryftallizes by cool- 
ing into fmall clofe needles; the drops of its 
polation, {pread upon the files of the veffels, 

form 
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form on them, by cooling and evaporation, 
dendrites, or herborizations, which indicate 
its cryftallizability. All the acids decom- 
pofe it; the folution of barites, and of lime, 
form a precipitate in its folution. | 

The benzoate of foda is alfo very cryftalliz- 
able and foluble; it is not deliquefcent like that 
of pot-afh, according to Bergman. But it 
is decompofable by the fame procefles ; it fome- 
times exifts native in the urine of herbivorous 
quadrupeds. | 

The benzoate of ammonia has alfo appeared 
to me to be very foluble and very cryfial- 
lizable. Like thofe of all the benzoates, its 
folution depofits, when it moiftens the fides of 
the veffels, and when it dries upon them, den- 
drites and herborizations. It is volatile and 
decompofable by all the acids and all the bates. 

15. Mr. Tromfdorf has found, in his experi- 
ments, that the benzoic acid did not aét upon 
the metals, but that it united with their 
oxides. | 

The benzoate of arfenic affumes, according to” 
him, the form of minute feathers, is foluble in 
hot water, and cryftallizes by cooling.  Hither- 
to we know no benzoates of tungften, of mo- 
lybdena, of chrome, of titanium, of uranium, 
of nickel, of tellurium. 

The benzoate of bifmuth is formed, like al 
the other metallic benzoates which Mr. Tromf- — 
dorf has begun to examine, by diffolving its 
oxide in the liquid acid. ‘It affords white 
a | cryftals _ 
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cryftals in fine needles by-~ evaporation ; fire 
difengages the acid from its folution, as the 
powerful acids alfo do. 

The benzoate of cobalt cryftallizes in lami- 
Nees eats decompofable by pot-ath, as are all 
the metallic benzoates. 

The white oxide of manganefe diffolves well 
in the liquid benzoic acid. This folution 
yields fmall fcaly cryftals, unalterable in the air, 
eafily foluble in water, but not in alcohol: the 
alkalis and the alkaline carbonates ee 
pofe it. 

The benzoic acid eafily diffolves the oxide of 
antimony: the falt which it forms is unalter- 
able by the air, decompofable by fire and by 


_the acids. The benzoic acid does not prect- 


pitate the folutions of this oxide in the AE 
ful acids. 

The oxide of mercury obtained Hé the al- 
_ kalis, unites with the benzoic acid, which, 
when it is pure, does not precipitate the nitrate 


of mercury. This benzoate is in the form of a _ 
white powder, unalterable by the air, infoluble — 


in water, flightly foluble in alchohol, decom- 
pofable by the alkalis and the acids, fublim- 
able with a gentle heat, ae ep by a 
ftrong fire, and by fulphur. 

Neither tin nor its oxide diffolve in benzoic 
acid, nor enter into combination with it, ac- 
cording to Mr. Tromfdorf; but by pouring a 
folution of benzoate of pot-afh into the nitro- 
muriatic folution of tin, we obtain immediately 

: a pre- 
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à precipitated benzoate of tin, foluble in hot 
water; decompofuble by fire, and not attacked by 
alcohol. We may form all the metallic ben- 
zoates by the fame procefs, and it is even the. 
beft manner of preparing them. | ahs 

The benzoate of lead, according to the fame 
chemift, affords cryftals of a. fhining white 
colour, foluble in water and in alcohol, which 
the fulphuric and muriatic acids decompofe : 
which are unalterable by the air, and from 
which fire difengages the benzoic acid. 

The oxide of iron unites eafily with the ben- 
zoic acid, and diffolves in it; it forms yellowith 
cryftals of a fweet tafte, capable of drying and 
even difappearing in the air, foluble in alcohol, 
precipitable in the black ftate by the gallic 
acid, and into the blue by the pruffiates, lofing 
their acid by the aétion of fire, decompofa- 
ble by the pure alkalis which take away the 
acid, and by the acids which feparate it from 
its bafe. | 

The oxide of copper, precipitated from its 
nitrate by the carbonate of foda, combines well 
with the benzoic acid ; it forms with this acid 
finall cryftals of a deep green colour, foluble 
with difficulty in water, and not at all in alco- 
hol, the acid of which is fublimed by the 
action of fire, and feparated by the other acids, 
and which the alkalis decompofe, 

The benzoic acid decompofes the nitrate of 
filver ; it unites well with the oxide precipi- 
tated from the nitrate of this metal by the car- 
ee bonate 
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bonate of foda. The benzoate of filver thus 
formed is foluble in water, and very #ttle fo in 
alcohol. It is blackened by the contact of 
light, the acid is volatilized from it by the fire, 
and the oxide then eafily paffes into the me- 
tallic ftate. — | 
The oxide of gold alfo unites, according to 
Mr. Tromfdorf, with the benzoic acid; the 
folution of this benzoate of gold yields irregular 
cryftals, foluble in water, infoluble in alcohol, 
unalterable by the air, decompofable by fire, 
and eafily reducible into brilliant and pure 
. gold during the volatilization of their acid. 
The oxide of platina, combined with the 
benzoic acid, yields fmall yellowith cryftals, un~ 
alterable by the contaét of the air, foluble in 
water with difficulty, and abfolutely infoluble in 
alcohol, and leaving a yellowith refiduum after 
the action of the fire. | | 
16. From all the colleétive faéts relative to 
the chemical properties of the benzoic acid, it 
follows that this acid differs from the other ve- 
getable acids in the nature and the proportion 
of the principles of its radical. Its fmell, its 
volatility, its combuftibility, its {trong folubi- 
lity in alcohol, its little folubility in water, had 
caufed it formerly to be confidered as an oily 
acid, and. induce modern chemifis to think 
that it contains in its compofition a large quan- 
tity of hidrogen, and that it is by the fuper- 
abundance of this combuftible principle, and 
by the highly hidrogenated nature of its ra- 
2 dical, 


\ 
266 é BENZOIC ACID. 


dical, that it differs from all the other acidified 
vegetable compounds. ‘That it is fo little alter- 
able by the acids, and by the oxigenated bodies 
in general, is becaufe it is too volatile for it 
to be practicable to render the aétion of thefe 
bodies, which requires to be aided by heat, 
fufficiently durable, or fufficiently ftrong to 
effect its decompofition. It eludes it rather by 
jts volatility than by its peculiar nature. 


D. Uses. 


17. If we except its medical adminiftration, 
which has now become much lefs frequent 
than formerly, the benzoic acid is of no ufe 
in the arts. It is prepared in pharmacy, and 
made to enter into fome medical preferiptions, 
in the folid form of eleétuaries, bolufes, pills, 
with extraéts, fyrups, &c. but it is rarely ad- 
‘miniftered in the liquid form, on account of its 
acid and burning tafte. . 

18. It is extracted and purified in chemiftry, - 
in order to learn its properties, to fubjeé it to 
experiments more or lefs conneéted, and to exa- 
mine its combinations. It is, however, one of | 
the acids that are prepared the leaft frequently, 
that are met with in the leaft abundance in the 
laboratories of chemiftry, and which are the 
moft rarely employed in experiments. 
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Srecizes IIL 
Succinie Acid. 


THE fuccinic acid, fo named, becaufe it is 
extracted from amber, a bitumen which mani- 
feftly has a vegetable origin, belongs really to 
the vegetable acids: it is a combination of hi- 
Arogeu, carbon, and oxigen, decompofable in 
water and carbonic acid, by the ation of the 
fire and the comburant bodies. I here only 
indicate it, as I fhall examine it more in de- 
_tailin the order of facis relative to the altera- 
tions which vegetables are fufceptible of ex- 
periencing in the earth. I place it in the me- 
thod which I adopt for the acids, in the feries 
of the gallic and the benzoic, Lecaufe, like 
thefe it is capable of fubliming and of cryftal- 
lizing by fublimation, 


La 


SPECIES IV. 
Malic Acid. 
A. Hiftory, Seat, Extradion. 


1. THE malic acid bears this name becaufe it 
has been more efpecially found by Scheele in the 
| juice 


y 
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juice of apples. It exifts alfo in a great num- 
ber of fruits; it exifts in fmall quantity, mixed 
with much citric acid in the fruits of the vac- 
cinium oxycoccos, of the witis idea, of the 
prunus padus, of the folanum dulcamara, of 
the cyno/batos. It is found in abundance, and 
with very little citric acid, in the barberry, the. 
elder, the plum; nearly equal parts of both 
acids are extracted from the currant, the 
blackberry, the crategus aria, the cherry, 
the rafpberry, the ftrawberry. Thefe are the 
refults of the fine experiments of the Swedith 
chemift on the juices of all thefe fruits. 

9. Notwithftanding this multiplicity of ve- 
getable matters that contain the malic acid, it 
is the moft abundant, and moft pure, in the 
apple, and this is the fruit from which it is the 
moft eafily extracted. The following is the 
method of proceeding, according to the difco- 
very of Scheele, in the extraction and purifica- 

tion of this acid. Sour apples are pounded in 
_a mortar, the juice is preffed out, it is filtrated 
through linen, and a folution of acetite of 
lead, or faccharum faturni, is poured into this 
diffolved falt. The acetous acid unites with 
the pot-afh, and remains in folution in the 
liquor, whilft the acid of apples, combined 
with the oxide of lead, is precipitated in an in- 
foluble malate of lead. This precipitate is then 
well wafhed ; and treated with fulphuric acid 
diluted with water, fulphate of lead is formed, 
which is precipitated, and the fupernatant li- 

? quor 


ey 


MALIC ACID, 269 


quor contains the malic acid feparate. Care is. 
taken to add a fufficient quantity of fulphu- 

tic acid to decompofe the whole of the malate of 
‘lead; which is known to have been done. by 

the acid, pure tafte of the fupernatant liquor, 

free from any admixture of faccharine flavour, 

Should there be a fmall excefs of fulphuric 
acid, it is made to difappear by adding a fmall 

quantity of malate of lead, which this acid de- 

compofes and converts into fulphate of lead. 

3. When the malic acid is found mixed with 
citric acid, as is tlre cafe in many of the juices 
of fruits, and efpecially in that of the eoole- 
berry, the following is the method by which 
Scheele fucceeded in obtaining each of thefe 
acids feparate. He firft infpiffated this juice to 
‘the confiftence of honey ; he then poured upon 
it alcohol, which diffolved the two acids, and 
left a large quantity of gummy mucilage; he 
afterwards evaporated this alcohol; he diluted 
the liquor which remained after this evaporation 
with two parts of water; he faturated it with 
chalk or carbonate of lime; he feparated by 
evaporation the calcareous citrate which is much 

lefs foluble, and the calcareous malate which 
remained in it afterwards, by a freth quantity of 
alcohol, which did not diffoive the falt, but 
a faponaceous and faccharine matter which 
was combined with the malate of lime; he de- 
compofed the malate of lime by the acetite of 
lead; he afterwards treated the malate of lead 
that was formed with fulphuric acid, and 
thus 
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thus he obtained the malic acid pure and in? 
fulated. 


od 


B. Phyfical Properties. 


4, Tue malic acid thus prepared is a browntth-- 
red liquid, of a confiderably pungent and lively 
acid tafte, without acrimony, but frequently 
affording a faccharine after-tafte, however well 
it may have been purified. It reddens the blue 
ac eens colours well. 

. It never affumes the cry ftalline and folid 
she : it becomes thick and vifcid like a mu- 
cilage or fyrup; when it is expofed to dry air, 
it dries in minute layers, like a brilhant varnt{h, 
and might be employed for fpreading over 
polithed furfaces. 


C. Chemical Properties. 


6. Turs acid is eafily decompofed by fire ; it 
tends to lofe carbon fpeedily ; it becomes of a 
vety deep colour, fwells confiderably, exhales 
a thick and pungent fmoke in the open air, and 
leaves a very voluminous coal, fimilar to thofe 
of mueilage and fugar. When it is diftilled 
in a retort, it yields acid water, much carbonic 
acid gas, fome carbonated hidrogen gas, and a 
light fwelled coal. Its empyreumatic acid ap- 
pears to be the pyromucous acid. 

7. It is decompofed gradually and fpontane- 
oufly in the veffels in which it is contained, it 

ferments 
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ferments fenfibly, becoming at firft flightly vi- 
nous, depofits mucous filamentous flakes, which 
at laft are reduced to coal.. It-is very evident 
that this decompofition is produced by the 
intimate re-aétion of the component principles 
of this acid. Its mechanifm will be füll better 
underftood from the en of fome of the fub- 
fequent acids. 

8. All the powerful acids alter it and ar ile : 
its nature; the concentrated fulphuric acid re- 
duces it to coal; the nitric acid converts it 
into oxalic acid. Scheele had already found 
that infipid mucous matter, treated by the 
nitric acid, pañles into the ftate of malic acid, 
or was converted at the fame time into this acid 
and into the oxalic. Thus the malic acid is 
fabricated artificially, and we muft recognize 
in it a double origin, that of nature and that. 
of art, as in feveral other vegetable acids of 
which we {hall foon treat. 

9. The malic acid forms with barites a cryf- 
tallizable and foluble falt; with lime it yields 
{mall irregular cryftals, little foluble in boiling 
water, but very foluble in an excefs of malic 
acid, as well as in vinegar, like the malate of 
barites itfelf. The malate a lime thus diffolved 
by its acid, forms, by thickening in the air, a 
folid, brilliant fubftance analogous to a layer 
of varnifh. The malate of magnefia is deli- 
quefcent, that of alumine has little folubility. 
The malates of zircone and of ftrontian are not 
known. The malates of pot-afh, of foda, and 
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of ammonia appear to be fufceptible of attraét- 
ing the moifture of the atmofphere. The com- 
parative attraétions which this acid exerts upon 
the different alkaline and earthy bafes have 
not been determined, fo that the laws relative 
to the decompofition of thefe falts are as yet 
unknown. | | 
10 The malic sich precipitates the nitrates 
of mercury, of lead, and of filver, and is thence 
difünguifhed from the citric acid, which does 
not effeét this precipitation in Hke manner. It 
alfo decompofes the folution of gold diluted 
with water, the metal of which it reduces. It 
diffolves iron, and forms with it a brown un- 
eryfiallizable liquid; with zinc, which it dif 
folves well, it gives a falt in regular cryftals of 
confiderable magnitude. Its combinations 
with other inétallie oxides have not yet been 
ftudied. 

11. It prefents itfelf in all thefe phenomena 
of combination and of decompofition, though 
hitherto little known, as a vegetable acid in 
which the proportion of abs: is pretty con- 


fiderable. 


D. Uses. 


12. THe malic acid has hitherto been pre- 


pared only for chemical ufes, and for the feries ~_ 


of experiments that lead to a knowledge of its 
properties. It might ferve for a refrefhing 
beverage, 
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beverage, or as a condiment, like feveral other 
vegetable acids. | 


SPECIES V. 
The Citric Acid. 
A. Hiftory, Seat, Extra&ion: 


1. CHEMISTS formerly compared the acid 
juice of lemons with the acid of tartar: they | 
endeavoured to concentrate this acid and to 
purify it, in order to prevent this juice from 
becoming altered and fpoiled, as ufually happens 
when it is kept in bottles. In fa&, every one 
knows that this juice, though very acid, and 
weighing 1060 according to Citizen Guyton, 
becomes turbid and covered with mould when 
it is kept in veffels; it depofits mucous flakes, 
and at laft lofes its acidity ; affuming a very 
difagreeable, putrid, and faint tafte. Some 
pertons have partly defended it againft this 
‘alteration by covering it with oil in the veffels 
in which they kept it; others thought to effe@ 
this purpofe by putting fand into it; and others 
‘added to it a mineral acid ; but thefe different 
‘means either themfelves contribute to alter re, 
or do not prevent its change. ‘The oil, which 
was moft preferable, did not, however, pre- - 
vent the lemon-juice from contracting, after 

Yon. VI T fome 
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fome days, a harth, oily, and difagreeable 
taite. | Hi fe 
9. Mr. Georgius publifhed, in the Memoirs 
of Stockholm for 1774, a better procefs of con- 
centration, This confifted in keeping the lemon- _ 
juice for fome time in acellar, in inverted bottles, . 
in order to feparate from it a part of the muci- | 
lage, and afterwards to expofe it toa cold of. 
from 4 to 5 degrees below 0; the aqueous part was 7 
thus congealed, taking with it a portion of the- 
mucilage; this was feparated, and the liquid was. 
continued to be expofed to the frofi, till the con- 
crete portion had an acid tafte. The juice thus 
reduced to one eighth of its original volume, 
is erght times fironger than before, and it re- 
quires the fame quantity of pot-afh to faturate | 
it as the original, quantity of the juice required, … 
In this ftate of concentration, it remains un- 
‘altered, and may be employed for every domeftic 
and economical purpote. 
, 3 Itis well known to every one who has: 
extracted and examined the juice of the lemon, 
that this liquid, when, expofed to the air in an 
open veffel, at a temperature of above 15, 
degrees, depofits a mucous, whitith, femi-tranf- 
parent matter, of a gelatinous confiftences 
When the juice is decanted from over this. 
depofition, and filtrated, it is much lefs al=s 
terable than it was previous to the operations 
The uniform fubftance thus feparated is not a 
fimple vegetable mucilage: I have found that: 
when dried it is not foluble in boiling water; 

| that, 
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that, if treated by the nitric acid, it yields azotic 
gas, 1s converted into malic and oxalic acids, 
and that it thus has fome analogy with the 
glutinous principle. This explains a procefs 
followed and defcribed by Citizen Dubuiffon 
Limonadier, at Paris, for the purification and 
prefervation of lemon-juice. By evaporating 
it with a gentle heat, continued for a long time, 
he found that its mucilage became thickened, 
and feparated in the form of a glutinous cruft 
and flakes ; the acid liquor then becomes concen- 
trated and may be kept for a long time in well. 
corked bottles; there afterwards feparate from 
it only a few white and folid flakes which fwim 
upon the furface, without the nature of the 
acid being changed, or its flavor being altered, 

or lofing any of its firength. i 
4. Thefe different means, however, were only 
in fome meafure preparatory ; they did not yet 
afford cither a method for obtaining the citric 
acid really infulated and pure, or an opportunity 
for examining its properties. Scheele nearly 
accomplifhed this work by prefenting a procefs 
for obtaining the citric acid confiderably pure: 
and to him we are at the fume time indebted 
for the firft defcription of the real diftinctive 
characters of this acid, which till this time had 
been confounded with the tartarous. Stahl 
indeed knew, at the commencement of the cen- 
tury, that lemon-juice combined with Crabs 
claws aflumed the nature of vinegar; feveral 
chemifts alfo had defcribed, after him, fome 
T 2 | . pre- 
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properties: of the combinations of this acid ; 
but thefe were only vague and inaccurate no- 
tions before the difcoveries of the Swedith che- 
mift. The following is the method by which 
he fucceeded in obtaining the real citric acid, 
after having tried in vain to purify the lemon- 
juice with alcohol, which does not feparate the 
mucilage completely enough to infulate this 
acid, or to admit its being obtained in cry ftals, 
as may be done when it is fufficiently pure. 

5, The lemons are preffed, the juice filtrated 
or drawn off clear is faturated with carbonate 
of lime. After the effervefcence which dif- 
engages the carbonic acid, a pulverulent in- 
foluble falt is formed, which precipitates ta 
the bottom of the liquid ; the fupernatant 
water retains the mucilage, the extraét, and the 
colouring matter of the juice; the precipitated 
citrate of lime, is wafhed with lukewarm water, 
till this: paffes. off colourlefs ; it takes up only 
about as much falt as it would take of fulphate of 
lime: the falt wafhed with a little water 1s 
poured into a matrafs; a quantity of concen- 
trated fulphuric acid requifite. for faturating 
the preportion of chaik that has been employed — 
is added, after having diluted this acid with ten” 
parts of water; it is then boiled for a few 
minutes, and after cooling, the liquor is. fil- — 
trated: the fulphate formed by the decompofi-_ 
tion of the calcareous citrate remains upon the 
filtre; the liquor that has been filtrated contains 

the 
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the citric acid pure; it is evaporated to the con: 
fiftence of a clear fyrup, and put to cryftallize 
in à cool place: in this manner we Obtani<a3 
citric acid in fmall needles. © According to 


Scheele, it is necéflary to add a fmall excefs of 


fulphuric acid, which remains in the mother= , 
water of the cryftallized acid. This excefs 
produces better effects than an excefs of lime of 
of citrate of lime, whicli would prevent the 
cry ftallization of the citric acid: 

6. I have propofed long fince to execite this 
procefs in the large way in our American pof- 
feffions, where dite are fo abundant, and 
where a large quantity of themis loft; it would 
only be requifite to faturate the expreffed juice 
‘with chalk, to wafh the precipitated calcareous 


citrate well till the hot water pañles off infipid © 


and colourlefs, to dry the precipitate well, and 
to fend it, preffed in barrels, to France, where 
it might be decompofed by means of diluted 
fulphuric acid, in order to obtain from it the 
citric acid pure. This procefs which I have 
indicated more than ten years ago in my courfe 
[of lectures] will be very economical and very 
ufeful; it will give a value to immenfe quanti- 
ties of lemons that have hitherto been loft, and 
will furnifh a fubftance which is fo often wanted, 
which is always fcarée and dear-in the North 
of Europe, and which is fo ufeful for chemical 
and medical purpofes. Since I have indicated 
it, I have not had the fatisfaétion of feeing it 
put in practice; but this view will not always 

2 be 
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be loft, and it is to be believed, that When it 
fhall have been diffufed amongft the American 
colonifts, it will prefent them with the means of 
turning to profit a produé which is fo abundant 
near ther habitations, and which they fuffer to 
be loft in fuch large quantities. 

7. Citizen Dizé, an able practitioner of Phar- 
macy at Paris, by repeating with care and upon 
a very large fcale the procefs of Scheele for ex- 


tra¢ting the pure citric acid from the juice of 


the lemon, in the large pharmaceutical eftablifh- 
ment at the military School, of which he has the 
direction, has had an opportunity of making fome 
important obfervations on this preparation. He 
has affured himfelf, not only that an excefs of 
fulphuric acid is neceffary for obtaining this 
acid pure, but that it ferves to deftroy the por- 
tion of mucilage which alters it, by determin- 
ing its decompofition ; he has obferved that, in 
padet to have the citric acid perfeétly pure, it 
was neceflarÿ to diffolve and to cryftallize it 
feveral times fucceflively. He has fucceeded 


in obtaining it in the form of very voluminous, | 


and almoft gigantic cryftals, perfeétly formed, 
and the figure of which he has been able exaétly 
to determine. He has defcribed tts folubility, 


compared its energy, confirmed the faéts an- 


nounced by Scheele, relative to its aétion upon 


the folutions of fome earthy and metallie falts, 


and thus rendered its hiftory more exact. 

8. Laftty, Citizen Vauquelin has under- 
taken, at my folicitation, a feries of experi- 
| | ments 


» | 
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iments upon thé faliné combinations of the citrie- 
acid, and has greatly added by his refearches 
to thé {mall fidck of knowledge that before 
exifted relative to the properties of this acid ;” 
fo that it was now one of the beft known ‘of all 
the acids which the vegétables prefent.- , . 
I ought here to répeat that the citric acid is, 
rately found alone, but mixed with different 
proportions of malic acid in the juices of the 
 barbetry, the cherry, the ftrawbetry, the rafp- 
berry, the fruit of the fervice-tree, the. elder, 
atid a multitude of other fruits; that it is eafily 
feparated from this malic acid on account of the 
little folubility of the citrate of lime which is 
precipitated, whilft the malate of the fame bafe 
remains in folution in the liquor. 


À 


Bh Phyfical Properties. 


g. THe éitric acid, when fufficiently pure, 
cryftallizes in thomboidal prifms, the fides of 
which ate inclinéd towards éach other at angles 
of about 60 or 126 degrees, terminated at both 
ends by fummits with four faces, which inter- 
cept the folid angles; the beautiful ctyftals are 
obtained only by letting large quantities of the 
folution of thé well-purified acid evaporate to 
the confifterice of a clear fyrup. The fmall 
quantities upon which Scheele operated did not 
permit him to have it regular, and it is only 


fircé the operations in the latgé way of Citizen. 


Dizé 


2 
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Dizé that the perfe&t form which I have juft. 


defcribed has been known. 


10. The citric acid has fo ftrong and pungent . 


-a tafte in this ftate of cryftallization, that when 
tafted we experience a fenfation almoft like 
that of a cauftic; it, however, is not fuch, and 
when diluted with a little water, its cool, 
though pungent tafte is agreeable ; it isnot cha- 
racterized, or at leaft but very flightly with the 
fmell of the lemon. It ftrongly reddens the 
blue vegetable colours; it melts very quickly 
in its water of cryftallization under the aétion 
of the fire. 


C. Chemical Properties. 


11. WHEN the folid citric acid is heated upon 
ignited coals, it foon fufes and runs; it fwells 
“and exhales an acrid and ftimulant vapour, 
which does not refemble that of fried fugar 
or caramel, as that of the malic acid dees; 
treated in the fame manner it is at laft ne 
into coal, which is not by far fo. abundant or 
fo much inflated.  Diftilled in a retort, it is 
difengaged in part without decompofition ; it 
appears to yielda portion of vinegar ; afterwards 


it gives carbonic acid gas, a little carbonated . 


hidrogen gas, and a light coal remains in the 
retort. In. general, it is one of the. acids that 
moft refitt decompofition by:fire. 


as When expofed to the air, it feems de 
efflorefce i in à dry and warm atmofphere; but‘it | 


abforbs 
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abforbs humidity when the air is charged with 
it, and. at lait. lofes its-cryftalline form. It is 
very foluble in water ; Citizen Vauquelin has 
eftimated that 100 parts of this acid diffolve in 75 
of water at 15 deg.: this folution produces fome 
degrees of cold. Though it is much lefs al- 
terable than moft ofthe other vegetable folu- 
tions, it is neverthelefs at la decompofed when 
kept for a long time in clofe veffels 3 it preci- 
pitates mucous flakes; it is probable that it is 
converted into acetous acid previous to its 
deftruétion. ; po ot 
13. The citric acid is not altered by any com- . 
buftible body ;. charcoal alone among tt thefe 
bodies appears to be capable of whitening it, 
The more powerful acids decompofe it. with 
much more difficulty than they do the other vege- 
table acids. However, the concentrated fulphu- 
ric acid manifeftly couverts it into acetous acid. 
The nitric acid, according to Scheele, does not 
change it into oxalic acid; but Citizen Vau- 
quelin and myfelf have found in our Inquiries, 
that in the courfe of time, by employing a large 
quantity of it and heating ‘1t: for: 4: long time, 
the citric acid is decompofed by the nitric acid, 
and converted into a fmall portion of oxalic: 
acid, and a much larger of acetous acid. 
.-14 The combinations of the citric. acid. 
with the earthy and alkaline bafes have been 
examined with confiderable care by Citizen 
Vauquelin, | heizer ide 
| A. Twelve: 
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A. Twelve parts of citric acid diffolved in 
water yielded twenty-four parts of citrate of 
barites. ‘The firft portions of the folution of. 
barites, poured into that of the citric acid, form 
a flaky precipitate foluble by agitation; the - 
precipitate was not permanent till the period 
when the whole of the acid was faturated: this 
falt, at firft depofited in the form of powder, col: 
le@s itfelf afterwards into filky tufts, and a kind 
of filvery buthes, very brilliant and beautiful. 
A large quantity of water diffolves it, This 
citrate contains equal parts of acid and of bate. 
. B. Twenty-four parts of citric acid required 
eighteen parts of cryftallized carbonate of lime 
for their faturation. 100 parts of this falt con- 
tain 37,34 of lime and 62,66 of citric acids 
When the citric acid had been faturated by: 
the lime, fmall cryftals were formed, which 
precipitated themfelves upon the carbonate — 
of lime, and cover it in fuch a manner as to 
oppofe its folution, in order to complete which | 
it is neceflary to ftir it from time to time. This 
is the falt which is prepared in order to purify | 
_ and obtain the citric acid: it is known to be 
very little foluble, and decompofable by the 
fulphuric acid. 
C. Thirty-fix parts of acid diffolved in the 
proportion indicated No. 12, a proportion which 
has been conftantly employed in the experi+ 
ments of Citizen Vauquelin, required for their 
faturation 61 parts of cryftallized carbonate of 
pot-afh. Hence it follows that 100 parts of 
: citrate 
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citrate of pot-afh contain 55,55 of acid, and 
45,45 of pot-afh. This falt is very foluble and 
does not cryftallize without difficulty ; it is 
alfo deliquefcent and decompofable by barites 
and lime. | 

D. 36 parts of acid folution abforbed 49 
parts of dry carbonate of foda ; whence it follows 
that the citrate of foda contains 60,7 of citric 
acid, and 39,5 of foda. This falt is very foluble; S 
One part requires only 12 of water to diffolve 
it. Its tafte is faline and faint ; it cryftal- 
lizes in prifms of fix fides without pyramids ; 
it flightly efflorefces in the air without being 
reduced into powder. It boils, fwells, and is 
reduced to coal by the fire. Barites, by decom- 
pofing it, fomrs a precipitate.  Lime-water, 
though it decompofes it, does not render its 
folution turbid, notwithfianding the fparing 
folubility of the calcareous citrate. 

i. 56 parts of acid, diffolved, faturated 48 
parts of cryftallized carbonate of ammonia. 
100 paris of this ammoniacal citrate contain 
62 parts of acid and 58 of ammonia; it is very 
foluble in water; it does not cryftallize unlefs 
when its folution has been condenfed: the form 
ef thefe cryftals is an elongated prifm. 

I, 36 parts of acid required forty parts 
ef carbonate of magnefia for their fatur4- 
tion. One hundred parts of magnefian citrate 
contain 33,34 of magnefia, and 66,66 of acid. 
The condenfed folutiôn of this {lt did not cry{- 
tallize, after fome days, when, by a flight agi- 
| x tation, 


~ 
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tation, it affumed the form of a fingle white 
and opaque mafs, which remained foft, feparat- 
ing itfelf from the fides of the veffel, and con= 
traéting its dimenfions and elevating itfelf in the 
middle, in the form of a mufhroom nearly twelve 
centimettes in height. | ie 

G. The citrates of firontian, of glucine, of 


alumine, and of zircone, have not yet been : 


examined. 


15. Hitherto the action of the citric acid — 


upon the metals has been little fiudied: we 
have’ feen that Schecle found that this acid did 


not precipitate the nitric folutions of the white | 
metals, as the malic acid does.’ Citizen Vau- 
quelin has ftudied fome of the combinations of © 


the citric acid with thofe combuftible bodies: 
The following is a fketch of his refearches on 
this fubjeët : 


A, Fifty parts of zinc being put into a folu 
tion of citric acid, an effervefcence was occa- 


fioned by the difengagement of hidrogen gas. 


At the end of twenty-four hours the action was 
over, and the liquid had depofited upon the} 
fides of the veflel, and at the furface of the plates” 
of zinc, fmall brilliant cryftals infoluble in wa: 
ter. One hundred parts contain nearly equal | 


parts of acid and of oxide of zinc. 


BR. Iron was attacked in the fame manner as i 


zinc by the liquid citric acid ; the effervefcence 
continued four days; the folution was of a brown. 
colour ; ‘by fpontaneous evaporation it depofited- 
{mall cryftals of citrate of iron, By evaporation 
| it. 


1 
| 


| 
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it became black like ink, ductile like hot refia, 
pulverulent, and very black when cold. This 
falt is very aftringent and very foluble in water. 
It contains 30,38 of oxide of iron, and 69,62 
of citric acid. 

C. The citric acid does not attack filver, but 
it unites with its oxide, with which it forms 
-a falt infoluble in water, of a harfh and very 

{trong metallic tafte, which affumes a black 
colour when, expofed to the rays of the fun, 
is decompofed and yields acetous acid, if 


\ 


concentrated by diftillation, and after this - 


operation, leaves the metallic filver in, .veget- 
getation, of a very agreeable appearance at the 
bottom of the retort, mixed with a little coal. 
This falt is decompofable by the nitric acid iat 
contains in an hundred parts thirty-fix of citric 
acid and fixty-four of oxide of filver. 

D. The citric acid does not unite directly 
with mercury, but it combines very well with 
its oxide. Red oxide of mercury placed in 


contact with a concentrated. folution of this - 


acid, produces a lively effervefcence, becomes 
white, and affumes a form of a very. folid mafs. 
By adding water: to this folid compound, it 
becomes white like milk; by heating the 
liquid, avery fenfibly acetous finell becomes 
at lait perceptible. This falt is not percepti- 
bly foluble, though it has a mercurial tafe, 
The nitric acic decompoies it... Diftilled with a 
naked fire it yields acetous acid and carbonic 
acid, without hidrogen gas: the mercury is 
reduced, 
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reduced, and there remains a light coal in the — 
retort. 

16. By comparing all the properties of thefe 
different falts, Citizen Vauquelin has drawn 
from their properties fome important refults for 
the hiftory of this acid, and for the characters 
of the genus of the citrates. All the alka- 
‘fine citrates are precipitated by the folution of 
barites. The precipitate which they form with 
the calcareous faits is foluble in lefs than five 
hundred parts of water. All thefe citrates are 
 decompofed by the powerful acids, which donot 
form in them any precipitate as they do in the 
oxalites and the tartrites. The oxalic and tar- 
tarous acids decompofe them, and form in their 
folutions cryftallized or infoluble precipitates. 
All thefe yield either traces of acetous acid, or 
a product of this nature by diftillation ; this cha- : 
racter exifts particularly in the metallic citrates. _ 
The citrates placed upon burning coals are fufed, — 
fwell, exhale an odour of empyreumatic, or | 
burned acetous acid, and leave alight coal. All, 
when diffolved in water, and left to themfelves 
for a longer or fhorter time, are decompofed, 
depofit mucous flakes which become black, and 
leave their bafes infulated in combination with — 
: carbonic acid, one of the produéts of this decom- 
pofition: before the complete decompofition, 
they feem to paf into the ftate of acetites. ) 

17. The attractions of the citric acid for the © 
bafes have been afcertained by the fame chemift « 
| in 


4 
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in the following order; nues: lime, pot- -ath, 
foda, ftrontian, ef ammonia, and alu- 
mine; its Matos for zircone, and glucine 
are not yet known, Neither have its attrac- 
tions for the metallic oxides been determined, 
nor in what order each of thefe burned bodies 
adhere to this acid, 


# 


D, Pr 


18. The citric acid is very much ufed in the 
fiate of lemon-juice, It isa condiment which 
is preferred to vinegar on account of the flight 
aroma which accompanies it. When purified 
it may fupply the place of the juice of the fruit 


in all economical ufes; but it fhould be em- 


ployed in very {mall quantities. As it may be 
kept without alteration in its cryftalline form, 
it would be very advantageous to prepare the 

citrate of lime in our colonies, and import 
it into Europe, where its acid might be ex- 


- traéted by means of weak fulphuric acid. Two 


grammes of this concrete acid, diffolved in 


a kilogramme of water, with a fufficient quan- 
tity of fugar and oleo-faccharum made with 
lemon-peel, afford a very agrecable lemonade. 


SECTION 
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Poe II. 


Second Genus of the Vegetable Acids, or 
Acidules. 


1. THE term of acidules is applied in the — 
methodical nomenclature to the natural com- 
binations of the acids, with a portion of pot- 
afh, which oe ae ws pro- 
ae ties. 

‘There ‘dre only two of thefe acids a have 
hitherto been found in this ftate of femi-fatura- 
tion. The other vegetable acids do not affect 
this ftate of acidules, as they have not the pro- 
perty of being able thus to unite in part with — 
pot-afh, and to remain ina ftate of femi-fatu- | 
ration with this fpecies of alkali; the caufe of 
the exiftence of this property in only two, and © 
its abfence in all the others, is yet entirely 
unknown; it depends, undoubtedly, upon the 
intimate nature of thefe bodies, and their order 
of primitive compofition. 

2. At the fame time that only two acids have © 
hitherto been found to poffefs the character of # 
_acidulity, it is to be obferved, that thefe fame — 
acids are not found, or are found but very 
rarely in the pure ftate, and without being femi- 
faturated with pot-afh ; which is owing, on the | 
one “hand, to the great tendency which thefe 

3 acids 
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acids have to unite with pot-afh, or the very 
ftrong attraction for it, which they poffefs ; and 
on the other, to the circumftance that this 
{pecies of alkali very frequently exifts in the 
vegetables. However, we fhould not be too 
hafty in concluding, from their never yet | 
having been found pure in vegetable fub- 
ftances, that they may not ftill be found in 
them in that ftate. Citizen Deyeux already 
aflures us, that he has obferved the not-acidu- 
lous oxalic acid iffuing from the pores of the 
fibres of chich-peafe, cicer arietinum; and 
this difcovery is fufficient to announce, that 
new refearches may hereafter increafe our ftock 
of knowledge relative to this fubje@; but it is 
no lef true, that in the prefent ftate of chemif- 
try this circumfiance feems to be very rare in 
comparifon with thofe in which the acidules 
exift. Sie | | 
3. I have already remarked, that only two 
fpecies of acidules are hitherto known: the one 
is termed the oxalic acidule, the other the tar- 
tarous acidule; but as each of thefe acidules 
requires the examination of its pure acid in 
particular, I fhall treat under each {pecies of 
two varieties, namely, of the native acidule, 
and of the acid which is extraéted from it 
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SPECIES LE 
Variety I. 
Native Ovalic Acidule. 
A. Hiflory, Situation, Extraétion. 


1. THÉ name of oxalic acidule is applied to 
the natural femi-faturated combination of the 
oxalic acid with pot-afh ; it 1s what was termed, 


previous to the eftablifhment of the nomencla- 


ture, falt of forrel.- It has long been known 
that feveral fpecies of this genus of plants, and 
efpecially that which is termed wild forrel, 
rumex acetofella, as well as the plant termed 
alleluia, oralis acetofella, yield by evaporation 
a concrete acid falt. Duclos is one of the firft 


who has mentioned it in the Memoirs of the — 


Academy, for 1688; J unker has likewife 
fpoken of it ; Boerhaave has carefully defcribed, 


in his Elements of Chemiftry, the procefs for E 


‘obtaining this falt, which he has compared 
with tartar. Margraff firft difcovered the pre- 
fence of pot-afh in this acid falt, as well as 
tartar. Since this illuftrious author, the labours 
of chemifts upon this falt have been fo far mul- 


tiplied, as to render its hiftory ftill much more | | 


exact t 
; de | chémift 


han it was at the period when the q 
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éhemift of Berlin made his refearches. Amongft 
this clafs M. M. Savary, Wenzel; Wiegleb, 
Bergmann and Scheele are particularly to. be 
mentioned. | AT a 
2. The oxalic acid, or falt of forrel is ob« 
tained by exprefling the juice of the plants 
which contain it, the forrel and the alleluia 
ovalis in résout evaporating it, and 
letting this itifpiffated juice cool flowly to the 
eonfiftence of a thin fyrup. By this firft ope- 
ration, it 1s depofited in fmall cryftals, or 
eryfiallized plates of a dirty yellow colour. It 
is re-diffolved feveral times in fucceffion, and 
each time the folution is made to crÿftallize, 
till the acidule is white and pure. According: 
to the number of operations to which it is fub-= 
jected it has different qualities in commerce. 
Some chemifts affert, that argil is .employed in 
order to purify. this aciduler: but the fact is 
neither confirmed nor ntebable, One hundred 
parts of oxalis, in full vegetation, afford, ac- 
cording to Mr. Savary, fifty parts of expreffed 
juice, aia afford only a little more than one 
t\vo-hundredth part. of acidule in confiderable 
purity. In commerce we diftinguifh the falt 
of forrel of Switzerland, which is the whiteft. 
and the pureft, and that of the forefts of Thu- 
ringia which is impure and veliowifh. That of 
Switzerland is prepared from the rumer aceto- 
fella, ov the wood-forrel; that of Thuringia is 
extracted from the ovalis ovitr phillum, or alle- 

tua. 
U.2 3. Baunach 
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8. Baunach has defcribed the procefs which 
is praétifed in Swifferland, and, efpecially in 
the Black Foreft, for extracting the juice of for- 
rel from the rumex acetofa of Linnæus. This | 
plant is cultivated in abundance in this coun- @ 
ry; it is cut in June; it is put in a mortar à 
containing about 500 kilogrammes of juice, 
and it 1s pounded with a wooden peftle moved | 
by water. The juice and the dregs are put into — 
large tubs where it is fuffered to reft, water be- — 
ing firftadded to it, for feveral days ; the whole 
is fubjeéted to a prefs fimilar to that ufed for . 
erapes ; the marc or dregs is pounded a fecond : 
time, after a frefh quantity of water has been 
added to it, and it is exprefled a fecond time. 
Allthe juice that has been collected is flightly 
heated and poured into feveral vats; water is — 
added, in which fine argil has been mixed, in + 
the quantity of nearly one hundredth part of. 
the juice; the liquor ts decanted, and that! 
which contains the marc is filtrated through ! 
fine woollen cloth. The juice thus clarified is # 
ut into large boilers of tinned copper; it is i 
gently boiled and evaporated till its furface is 
covered with a pellicle; it is then poured into” 
earthen difhes, which are placed in cool fitua- ! 
tions, where they are fuffered to remain. quiet — 
- for a month; the liquor is then decanted, and w 
an irregular greyith falt is found upon the fides 
of the veffels ; the liquor is evaporated a fecond © 
and a third time, and a {mall quantity of argil : 
‘saddedtoit. The laft mother water contains ÿ 
| 2 TE muriate à 
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muriate and fulphate of pot-ath; it is ftill four, 
and appears to contain another acid. The falt 
is purified by diffolving it ina fufficient quan- 
-.tity of water, and caufing it to cryftallize. 
According to the experiments of the author, 
the juice of forrel yields. a little lefs than 4235 
of its weight of purified acidule. — 

4 The oxalic acid may be formed in the dir ect 
way, as it was firft formed by Scheele, by com- 
bining with the artificial oxalic acid already 
indicated, and which fhall foon be defcribed, 
about one-fourth part of its weight of pot-afh : 
this is an experiment which is performed with 
fuccefs daily in the laboratories of chemifts ; by 
throwing a little liquid pot-afh into a concen- 

trated folution of oxalic acid, fmall cryftals of 
acidule are foon precipitated. 


B. Phyfical Properties. 


5. Tue pure oxalic acidule of commerce is 
in fmall white needled or lamellated eryftats. 
Capeller and Ledermuller have reprefented 
‘them by the microfcope; neverthelefs their 
form has not yet been very exaétly determined. 
Romé de Lifle has defined them as confifting 
of very elongated parallelopipedons. When 
we break them, we perceive in them groups of 
leaves or plates applied one above the other: it 
is always of an opaque, and not very brilliant 
white colour, except in ‘the fmall fragments 
which are Éd by the fracture. 

‘et 6. Its 
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6. Its tafte is four, pungent, and a little | 
acerb; it ftrongly fets the teeth on edge; it is | 
not mixed with any foreign tafte, being neither : 
bitter nor acrid; it is not difagreeable, but on — 
the contrary pleafant and cooling; it ftrongly 
reddens blue vegetable colours; it is very brit- # 
ile; is eafily reduced into a very dry powder; # 
it crackles and decrepitates in the fire, but | 

annot be fufed without a more or lefS cons 
Gdetabile alteration in its principles, 


~ 


C. Chemical Properties. 


7. Ir we expofe oxalic acidule upon an ig-.# 
nited coal, it fwells but little; it exhales, 
almoft without becoming coloured, a very pun- 4 
gent and very four fmell; it leaves fcarcely any | 
coal, and appears to fublime, Before the blow- 
pipe it quickly difappears, and leaves only a little 
alkaline afhes, after having been treated in this 7 
manner. Four hundred and eighty parts of ! 
this acidule were diftilled in a glafs retort, by 
a well-regulated fire, by Mr. Wiegleb; they 
yielded one hundred and fifty parts of a very 
acid water, without fmell and without colour. 
There remained 160 parts of a grey refiduum, 
from which were extraéted 156 of pot-ath; 7 
about four parts of a concrete acid were 
fublimed into the neck of the retort; not a | 
drop of oil pafied over, Mr. Weigleb has made — 
no mention of elaftic fluid ; but it is eafy to 
conclude 
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conclude from the 166 parts of lofs, which he 
had in his operation, that carbonic acid gas 
and a little water were difengaged, which he 
did not colle&. The acid obtained in this dif- 
tillation appears to be pure oxalic acid ; 
whence it follows, that the acidule does not 
undergo any ftrong alteration by this treat- 
ment, and that it is only in part feparated from 
the pot-afh. jé | 

8. The oxalic acid does not fuffer any al- 
teration by the air; when expofed to it, it 
remains dry and cryftallized, without either its 
form, confiftence, or colour being changed. It 
is very foluble in water: according to M. Wieg- 
leb, one part is diffolved in fix parts of boiling 
_avater; but he adds, that it is almoft intirely 
precipitated by cooling, notwithftanding the 
addition of fix more parts of cold water... Mr. 
Wenzél carries its folubility ftill farther, fince, 
according to him, boiling water takes up more. 
than two-thirds of “its weight: cold water, 
however, takes wp or retains about a thirtieth 
part of it Boiling water, which diffolves it fo - 
much more abundantly, fuffers it to feparate 
in cryftals, by very flow refrigeration. It. is 
purified and obtained well cryttallized by this 
procefs. . So | pe 

9. The cold and faturated folution of oxalic 
acid has a four, pungent tafte that lets the teeth 
on edge; it reddens the blue vegetable-colours. 
When kept for a long time it cryitallizes regu- 
larly without being decompofed or its nature 
| 3 changed ; 
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changed ; this prefervation, or exemption from | 
_fpontancous decompofition, is one of the dif. 
tinétive characters of this acidule, by which | 
it is moft diftinguifhed from the fecond fpecies, 
or the tartarous acidule, which, like many | 
vegetable acids, is fufceptible of alteration, 
and entirely lofes its acidity. Citizen Ber- 
thollet has well defcribed the decompofition. ‘of # 
the latter, and the non-decompofition of the — 
oxalic acidule, in a Memoir, the principal re- 
fults of which I fhall prefent to the réader. 

10. The acids decompofe, though with dithi- 
culty, the oxalic acidule, which 18 nothing 
but the acidulous oxalate of pot-afh; lacworda 
ing to Mr. Wiegleb, by heating this: acidule 
with fulphuric acid, the difengagement of its‘ 
acid is promoted ; the nitric 4 ah feparates 
it, according to the experiments of Margtaff, 
but ih a very different manner than it rs 
the tartarous acid from its acidule; ‘it was by  ~ 
this procefs that he proved'the prefence of 
pot-aih in both of thefe acidules. The mu- 
riatic acid effects the fame ‘decompofition, 
though with more difficulty, and leavesmuriatic 
acid in the liquor. Thefe décompoñtions, how 
ever, are effected only by the aid of heat; in 
the cold none of thefe acids feparates the acid” 
from its acidule; which is owing to its: attrac- 
Se for the pot- en 

. Several earthy and alkaline ae unite 
| “aa the oxalic acidule without decompofing it, 
“and 


+ 
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aud caufe it to pafs into the ftate of a trifule or 
triple falt. Such particularly are barites, mag 
nefia, foda, and ammonia, The triple oxalates 
have not yet been examined with the attention 
requifite for determining their charaéteriftic 
properties Pot-afh forms with it faturated OX- 
alate of pot-afh, which thall be defcribed here- 
after. Lime decompofes it by feizing the whole 
of its acid, both that which is free, and, as it 
were, infulated, and that which is more en- 
gaged in the portion of pot-afh which it con- 
taigs. Chalk, or carbonate of lime, effeéts the 
Jame decompofition : it has been afcertained 
that 100 parts decompofe 157 parts of oxalic’ 
acidule, that 175 parts of precipitated oxalate 
‘of lime, are obtained, and that the fupernatant 
liquor yields thirty-two parts of carbonate 
“of pot-ath. This decompofition proves that 
lime has a ftronger attraétion for the oxalic acid, 
and feparates it from pot-afh. OG 3G 
19. The oxalic acidule decompofes all the 
calcareous falts, the fulphate, the nitrate, the. 
muriate, the phofphate, becaufe its acid has a 
fironger attraction for lime than thofe acids have; 
accordingly, it may be generally applied to af- 
certain the exiftence of thofe kind of falts, and 
even their proportion or their quantity. ~I {hall 
fpeak again more fully concerning this import- 
ant fact, in treating of the pure oxalic acid, 

+ 13. The oxalie acidule> attacks iron, lead, 
tin, Zinc, and antimony, but does not affect 
the other metals; it diflolves almoft all: the 


metallic 
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metallic oxides with which it forms triple falts, |. 
almoft all cryftallizable, and not deliquefcent, 
by combining with them intire and without — 
lofing its pot-afh. The properties of thefe very | 
fingular falts have not yet been fufficiently — 
examined. As the fame acidule in folution q 
precipitates the nitric folutions of mercury and à 
iver into infoluble metallic oxalates, Bayen, 4 
by examining the fupernatant liquors of thofe . 
precipitations, and finding in them nitrate of” 
pot-afh, has confirmed, by this eafy and fimple 
operation, the prefence of that alkali in thegalt 
of forrel. | } 
14. I have here indicated only the chemical. 
properties that belong to the acidulous oxalate 
of pot-afh, or the oxalic acidule, fuch as it 154 
extracted from forrel and fome other plants, À 
under the name of falt of {orrel : from ‘thefe Æn 
have carefully feparated all thofe that depend 
folely upon the pure oxalic acid, as I fhall thow 
in the hiftory of the latter in particular. Ac 
cording to the analyfes that I have quoted, the 
oxalic acidule contains more than one-third of 
pot-afh; the reft of its weight is formed of OX: 
alic.acid and water, - | | i 
à 
3 


om 


> 


re 


DE Wye ae aie : | 
15. Tue falt of forrel 1s efpecially employed 
for taking out fpots of ink from white: pieces 
“goods, by reafon of the very folvent action 
“which it exerts upon the gallate of iron. lt 1s 
| <a 
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allo ufed in the treatment of difeafes in the 
form of a cooling drink, by triturating it with 
 fugar, and adding to it a few drops of. volatile 
bak tof lemons. The experiments of ‘Citizen 
Berthollet have fhown him that the oxalic.acid- | 
ule prefervés flefh better from corruption than 
the tartarous acidule; fo that it has appeared 
to him that the falt of forrel might be employed 
as an antifeptic with much better fuccefs than 
cream of tartar. In. chemiftry, the oxalic 
acidule 1 iS treated, in order to afcertain its cha- 
racier or properties, and fometimes to extract the 
oxalic acid from it, as I fhall proeeed, to thow, 


SPECIES J, 
Variety II, 
Ovalic Acid. 

1% Miftory, étuation, Extralion. 


- ONE of the moft beautiful and He re 
25 parts of the hiftory of vegetable che- 
miftry is that which relates to the Mo ee of 
the oxalic acid. This acid had long remained, 
as it were, concealed in the falt-of ie which 
‘had always been confounded, before Bergman 
and Scheele, with tartar and its acid. When 
the former of thefe chemifts had difcovered, in 
the year 1776, the converfion of fugar into 

| a very 
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a very ftrong acid by means of nitric acid, 
Scheele difcovered fome years after, in 1784, 
that this artificial acid exified ready formed in 
the falt of forrel, which contained it intire ; 
that Bergman’s A of fugar might be con- 
verted into falt of forrel, by sdb a lit- 
tle-pot-afh with it, and that we may extract 


from the native falt of forrel an acid perfectly 


fimilar to that which Bergman -had prepared 
from fugar. This is the reafon why, on account 
of this peuiniae fince confirmed by all chemitts, 
this acid has been termed the oxalic in the 
methodical nomenclature. 


2. The following is the procefs by which # 
Scheele fucceeded in extracting from falt of | 


forrel the pure acid which 1s - -contained in 


t, and fe parating it from the pot-afh. The t 


oxalic aciduleof commerce is faturated with am- # 
monia, by which meansa triple falt is formed, an # 
oxalate of pot-afh and ammonia, very foluble in # 


water; into the folution is poured nitrate of: 


barites alfo diffolved ; a precipitate of oxalate 
of barites, infoluble in cold water, is formed, 


and the fupernatant liquor reiains nitrate of — 
pot-afh and nitrate of ammonia in folution. | 


La 


en 
RE 
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‘Weare obliged to proceed in this manner in or-4 


der to faturate the free portion of the oxalic aci- 
dule with ammonia, which would not otherwife 
decompofe the nitrate of barites, becaufe it, 
precipitates it only by double attraélion. The 
precipitated oxalate of barites is then well wailt- 
ed, and decompofed by fulphuric acid which — 
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has much more attraction for barites than the 
oxalic acid has; the fulphate of barites which 
is formed, remains infoluble at the bottom of 
the liquor: this is decanted; it is tried by a 
boiling folution of oxalate of barites, in order 
to iepavate from it any portion of fulphuric 
acid that may fill exift in it, and when it no 
longer forms any precipitate by the addition of 
this folution, the liquid, which then contains 
the pure oxalic acid, is feparated. or filtrat- 
ed: by evaporating this liquid to a proper 
confiftence, it furnifhes, on cooling, prifma- 
tic or needled cryftals of this acid. We may 
alfo obtain it by faturating the oxalic acidule 
with pot-ath or foda; by pouring the folutions | 
of thefe trifules nee a folution of nitrate of 
barites, and afterwards decompofing the oxalate 
of barites which is precipitated, by the fulphu- 
ric acid. 
5. Itis fufficiently known from what I ee al- 
as fhown in feveral of the preceding articles, 
* that we may form oxalic acid in a direét way with 
gums or fugar, treated with the nitric acid be- 
yond the formation of the mucous and malic 
acids for the firft, and only of the malic acid 
for the fecond of thefe bodies. © We fhall foon - 
fee that a multitude of other vegetable matters, 
and even of animal fubftances, are capable of af- 
fording, more or lefs abundantly, the fame acid 
in avery pure ftate, by the action of the nitric 
acid. It muft here be added, that this artificial 
fabrication is frequently more economical and 
more 
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more eafily practifed than the extraction of this 
acid from the falt of forrel, becaufe the latter is 
always very dear in commerce, and in the arti- 
ficial formation it is only the acid of nitre 
which is éxpenfive. | 3 | 


4, Citizen Deyeux has found in the fibres of. 


chich-peafe, a confiderable quantity, of oxalic 
acid. After having cut off thefe fibres with 


feiffars at different lengths, thofe which had re- 4 


mained almoft intire, foon fhowed a fmall drop 
of liquor at their extremity; thofe that had been 
fhortencd by one half, took a longer time before 


they exhibited this effeét ; and lattly, the fila-" 


ments that had been cut off near their origin, 
did not prefent any exfudation till after a lapfe 
of 24 hours. When examined with a ftrong 


| * ° Cao eo. a 
magnifying glafs, the divided fibres prefented — 


an orifice, the interior part of which was moitt, 


confequently poffefling vegetation. Thefe fibres 


were then afcertained to be fecretory organs, 
in which was formed a liquid which, by its 


fuperabundance, produced a {mall drop at their ~ 


extremity. In faét, had they been merely ex- 
cretory canals, the liquor would have appeared 
fooner at the extremity of the divided veffels. 
Befides, Citizen Deyeux found it impoflible to 
difcover the prefence of the fame liquid im the 
parts fituated the neareft to the place from whence 
the hairs took their rife. The author, after having 


well examined the phenomenon of the produc- 


tion of this humour, has occupied himfelf with 
inveftigating itsnature. He firft obferves, that 
ae | feveral 
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feveral chemifts, and particularly Mr. Prouft, had 
‘announced that it was acid, and that it burned 
the thoes of perfons who walked over a field of 
chich-peafe. Citizen Deyeux, having agitated! 
intire plants, the fibres of which were provided 
with fmall drops of humour in diftilled water, 
found, on examining this water, that it was 
charged with pure oxalic acid, and not in the 
acidulated ftate. This is the firft time that this 
acid has been found pure and infulated in ve- 
getables. There is reafon to believe that by 
multiplying the fame obfervation and the fame 
chemical examination upon plants from which 
acid humors fpontaneoufly flow, and which are 
much more numerous than is generally i imagi- 
ned, this acid will be found in greater abiltis 
dance than has been fufpected. It is evident 
how important it would be to confirm the dif- 
covery of Citizen Deyeux by new refearches, 


B. Phyfical Properties. 


5. THE oxalic acid cryftallizes in tetrahedrat 
prifms, the fides of which are alternately broad 
and narrow, and which are terminated at each 
extremity by a dihedral fummit. When the 
cryftallization is very rapid, we obtain only 
fmall needles without any determinate form. 
Sometimes tt prefents itfelf under that of fquare 
er flightly rhomboidal plates. 

00 EE 
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6. It has an acid and very pungent'tafte; 
we fhould be inclined to think, on tafting it, : 
that it acted as a powerful and cauftie acid ; 
neverthelefs it produces no fuch effect upon our 
organs. It is very agreeable when diluted with | 


water; the teeth are fironely fet on edge by its » 


contaét, and it foftens and even diffolves them, 


like all the offeous fubftances, by a contact of 
fome continuance. Accordingly, fome modern — 


phyficians, amongft thofe who have begun to 


apply the lights of chemiftry to medicine, and, # 
in particular, Citizen Bonhomme, of Avignon, # 
have thought that the foftening of the bones in © 
the difeafes of children, characterized. by the 4 
foftnefs and crookednefs of the bones, was ow- © 


ing to oxalic acid formed fpontaneoufly in their # 


ftomachs. 


7. The acidity of this acid is fo powerful, 4 
that three decigrammes are fufficient.to com- i 
municate a very fenfible acidity to a kilogram- « 
me of water; it alfo manifeftly reddens all the # 


blue vegetable colours: one part of concrete 


oxalic acid gives to 3600 parts of water the © 
property of reddening paper coloured with the M 


tincture of turnfole. 


C. Cheaucal Properties. 


8. Tur oxalic acid, expofed to the fire, is. 


in part volatilized in the liquid form, and even 


in the folid and cryftalline form ; only a portion « 
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of it is decompofed at the higheft temperature, 
&nd this portion pafles into carbonic acid and 
water; only a very fmall quantity of coal remains 
‘in the retort. The refiduum is greyifh, and 
contains carbonate of pot-afh with a little char: 
coal. The following are exactly the phenomena 
which the cryftallized oxalic acid prefents when 
it is heated by degrees, Expofed to a gentle 
fire it dries, becomes covered with a white 
cruft, and is foon reduced into powder ; it lofes 
three-tenths ofits weight. Placed upon an ig 
nited coal, it 1s exhaled in acrid irritating 
fumes, and leaves only a white alkaline refi- 
duum, without coaly matter; diftilled in a cru- 
cible,.with a ftrong, though moderate fire; 718 
is fufed, becomes brown, boils, and yields an 
acidulous phlegm, is in part fublimed without 
alteration, and at laft affords a little carbonic 
and carbonated hidrogen gas. By heating it 
very ftrongly, we obtain more of the gafeous 
product, and of acidulous water, with lefs of 
concrete acid: the grey mais which remains at 
the bottom of the retort isa mixture of Car< 
bonate of pot-afh and coal; it is very remark- 
able that this acid affords no oil in its. decom- 
pofition by fire. yt 

.. 9. The oxalic acid when expofed to moift air, 
appears to be deliquefcent ; neverthelefs it be- 
comes pulverulent in hot and dry air; it eafily 
diffolves in cold water, which takes up the half 
of its weight. When cryftals of oxalic acid are. 
thrown into cold water, they emit a flight found, 
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which announces the feparation of their mole- 
cules from each other. ‘The fpecific gravity of 
this cold folution is greater than that of diftilled 
water by more than one half. By evaporating 
this liquor none of the acid is raifed, even by 
ebullition. Boiling water diffolves a quantity of 
it equal to its own weight, half of which is fepa- 
rated from it by cooling: by performing this 
operation with caution this acid may be ob- 
_ tained well cryftallized. 

10. The acids with fimple radicals, act upon 
the oxalic acid with greater difficulty than upon 
the other preceding vegetable acids. The 
concentrated fulphuric acid turns it brown, 
and converts it into coal with the aid of heat. 
The nitric acid decompofes it by ebullition: 
it has been faid to convert it into vinegar ; 
but this is not probable, for this acid, on 
the contrary, very eafily reduces it into water 
and carbonic acid. ‘This laft refult is con- 
{tantly obtained by employing a fufficient quan- 4 
tity of nitric acid, and heating the mixture 
for a fufficient length of time. Citizen Vau- : 
quelin and I have found in our mveftigations, 
that 100 parts of oxalic acid contain 77 parts . 
of oxigen, 13 of carbon, and 10 of hidrogen ; 
fo that it is one of the moft oxigenated acids in 
_exiftence; and this is the reafon why it can . 
 gnly be decompofed totally. | 

11. The oxalic acid forms with barites a. 
falt of little folubility, which yields irregular 
cryfials, when it is diffolved in water with , 

| an 
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an excels of oxalic acid. When we wifi to dif- 
folve thefe cryftals in boiling water, this‘ fluid 
takes from them the excefs of acid which they 
contain, and renders them opaque, pulverulent 
and infoluble. The PURES of the oxalate of 
ftrontian are not yet known. Citizen Vauquelin 
has obtained it by pouring oxalate of pot-afh 
into muriate of ftrontian. It appears to be in- - 
foluble and compofed of 0,59 and a half of earth 
and 0,40 and a half of acid. à 

12. Saturated with lime, the oxalic acid forms 
a falt infoluble in water, pulverulent, which is 
not decompofable by fire, becaufe the attraction 
of this acid for limeis fo ftrong, that it takes it 
away from all the other acids. This oxalate of 
jime turns the fyrup of violets green. - 

13. Thé oxalic acid eafily diffolves alu- 
mine. This folution when evaporated yields 
a yellowith, tranfparent, fweet mafs, a little 
aftringent, deliquefcent, and reddening the 
tincture of turnfole. This falt fwells in the 
fire, lofés its acid, and leaves the alumine 
a little coloured. The powerful acids decom- 
pote it. 
14. The combinations of the oxalic acid 
with zircon and glucine ie not yet been 
examined. 

jé The oxalieacid may be iihited with pot- | 
afh in two ways, either in fmall quantity, or 
in fufficient abundance to faturate it entirely. 
In the firft cafe the falt of forrel, the oxalic 
acidul”, or the acidulous oxalate of pot-ath, i 
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__ regenerated. It is in this faét that the brilliané 
 difcovery of Scheele confifts. On the one hand, 
he has proved that we can extraét from the 
falt of forrel, by the procefs which I have 
defcribed, a pure, cryftallizable acid, in every 
-refpect fimilar to that which is fabricated ir ~ 
the direét way with gum or fugar and nitric ~ 
acid. Onthe other hand, he has confirmed his 
difcovery by fhowing that the acid artificially 
formed, when united with a little pot-afh,’ 
again produces real falt of forrel; and in fact, if 
we only pour a little folution of pot-afh into a 
folution of pure oxalic acid, we fee a very {peed y 
depofition of {mall cryftals, little foluble, namely, 
of oxalic acidule or falt of forrel. But in the — 
fecond cafe; that is to fay, when we faturate » 
the oxalic acid with pot-ath, we have a falt very 
foluble, difficult to be cryftallized, affuming. 
the gelatinous form, which cryftallizes in hexa- 7 
hedral prifms with dihedral fummits when an 
excefs of pot-afh is added to the liquor. ‘This. 
oxalate of pot-afh is decompofable by fire, and . 
by the mineral acids, which fpeedily precipitate 
Sts folution into acidule; it is capable of form- 
ing again the falt of forrel or: acidule by an 
exces of oxalic acid. . It is alfo decompofable 
by barites and by lime, which precipitate from — 
its folution, infoluble oxalates of thefe two 
ipa fea “rein : | | 
16. The oxalic acid is alfo capable of forming 
a fpecies of acidule when combined with a! 
fmall quantity of foda; but when faturated: 
| with, 


OKXALIC ACID. 509 


with it, it conftitutes an oxalate at foda very 
difficult to be obtained cryftallized, more folu- 
ble, however, in hot than in cold water, turning 


the fyrup of violets ereen, and which comports 


itfelf in many refpects like the oxalate of pot- — 
ath, with the acids, with fimple radicals, with 
its own acid, with lime and with barites. ‘Pote 


- ath decompofes this oxalate of foda. 


~~ 


17. Combined with ammonia in fmall quan- — 
tity, the oxalic acid equally forms a fpecies of - 


acidulous oxalate, little foluble, and cryftalliz- 


able of which we may, like the two preced- 


ing acidules of pot-afh and of foda, faturate 


the exceeding portion of acid with other bafes, 
and confequently form a kind of triple falts. 


It was by the fame order of complicated attrac- 


tions, that Scheele by faturating the falt of 
forrel, or the native oxalate of pot-afh, with 
ammonia, formed a triple falt, which he after 
wards decompofed by the nitrate of barites, 
in order to obtain, the pure oxalic acid. But 
if we entirely faturate the oxalic acid with 


“ammonia, a neutral ammoniacal oxalate is 


obtained, which vields by evaporation beau- 
tiful cryftals in tetrahedral. prifms termi- 
nated by dihedral fummits, one of the fides of 
which, bemg much broader than the other, 
intercepts three’ fides of the prifm. This falt 
is decompofable by five, which difengages the 
carbonate of ammonia, and leaves only fome 
flight traces of coal ; and alfo by barites, lime 


and ftrontian, which feparate the ‘ammonia in 


the fate of gas, and Pree ane its folution into 
infoluble 
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infoluble earthy oxalates;and by magnefa, which: 


unites witha part intoa triple falt; and by thetwo 
fixed alkalis which form foluble oxalates. The 


oxalic acid precipitates it into cryftals of am- : 
moniacal acidulous oxalate; the powerful acids 


with fimpler unknown radicals feize the am- 


monia; the oxalates of pot-afh and foda — 


unite with it into triple falts, . It precipitates 
all the calcareous falts, and it is one of the bett 


re-agents that can be employed for afcertaining _ 


in any liquids the nature and the proportion of, 
thefe falts. “< 


18. We muft add to thefe details relative _ 


to the earthy and alkaline oxalates, that all 
fuch of thefe falts as. have confiderable folu- 
- bility in water, the latter more efpecially, which 


appear to be very decompofable, do not un-:: 


dergo any fpontaneous alteration in their 


_ folution; that they may be ufed with advan- 


tage, under this relation, not only for deter- 
mining the prefence and the quantity of thefe 


‘falts, but.alfo for decompofing the acidulous — 


phofphate of lime; and that in order to 
+ obtain from this all the quantity of phof- 
phate which it contains, the. ammoniacal 
oxalate muft efpecially. be employed, as -its 
oxalic acid, by feparating all the lime, with” 


- which it is precipitated into an infoluble &al- 


careous oxalite, leaves in the fupernatant liquor | 
ammoniacal phofphate, which as is well known 
is very decompofable by charcoal. . 
19. According to Bergman, the attraétions of 
the oxalic acid for the earthy and alkaline bafes 
Fa ‘are 


x 
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are to be difpofed in the following order: lime, 
barites, magnefia, pot-ath, foda, ammonia, and 
~ alumine. Thofe of zircon, firontian, and glucine 
"have not been afcertained. - | 
__ 20. The oxalic acid decompofes in part all 
the falts that have pot-ath for their bafe, and 
. forms in their felutions oxalic acidule, which is 
precipitated in fmall cryftals. By continu- 
ing to pour oxalic acid into thefe folutions, 


after having decanted them from each cryftal-. 


line precipitation, we at laft entirely decompote 


thefe faits, fo great is the tendency which 
this acid has to take away pot-ath from the 


other bafes. The fame refult is not. fo eafily 
obtained with the falts of foda and ammonia, 
though they alfo experience a decompofition, 


and yield part of their bafes to this acid. It 
decompofes all the carbonates, and expels the 


acid from them with effervefcence. 3 

_ 91. The oxalic acid acis upon feveral me- 
— tallic fubftances, efpecially thofe that are ca- 
pable of decompoting water ; it unites more or 
lefs eafily with all the oxides of the metals ; it 
even takes away feveral of them from the moft 
powerful acids. Excepting tungtiten, molyb- 
dena, chromium, uranium, titanium, and tellu- 
rium, which have not yet been combined with 
the oxalic acid, fome properties of all the other 
combinations of this acid with the metals have 
already been indicated. The following is the 
fummary refult of the knowledge: acquired 
upon this fubjcct. eg 

i à les A. With 
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4. With the oxide of arfenic it forms fmall 
primatie ctyftals, very fufible, very volatile, . 
and decompofable by heat. 

"B. EWith the oxide we cobalt, a pulverulent 
falt, of a light rofe colour, little foluble. | 

'C. With the oxide of bifmuth, a white falt 
in powder, very foluble in water. | 

D. With the oxide of nickel, a falt of a white 
or greentfh yellow colour, very little foluble. 

#. With the oxide of manganefe, a falt in a 
white powder, which blackens by the aétion of 
the fire. a? | 

F. With the oxide of antimony, a falt in 
cryftalline tranfparent grains, | 

G. It acts upon metallic zine. with effenve- 
fcence, and: difengagement of lidrogen gas: 
the water is decompofed, and the oxidated zinc 
combines proportionally with the acid. This 
_ oxalate of zinc is in a white powder, and of an 
acerb tafte, though very little foluble. 

H. It does not aét upon metallic mercury ; 
but it eafily unites with: its oxide, which it 
whitens by its contaët. The oxalate of mér- 
Cury is in a -white powder, which quickly- 
turns black when expofed to the light. The - 
oxalic acid precipitates the nitrate of mercury 
in a white powder; this precipitate, when 
heated, fulminates fenfibly, according to the re- 
mark of Mr. Packen. : 

I. Poured upon tin, in plates or in filings, 
the oxalic acid firft blackens it, and afterwards 
covers it with a white powder. The oxalate 

| : : of 


à OXALIC ACID, 313 


of tin, which is confiderably foluble, has an. 
auftere and metallic tafte. When its folution 
is flowly evaporated, it yields cryftals in the 
form of needles or prifins, fufficiently well pro~ 
nounced. When evaporated more violently, it. 
affords a tranfparent mafs refembling horn. 

K. The oxalic acid quickly Éinithes the 
brilliant colour of lead; it corrodes it; and 
diffolves its oxide very well When fatu- 
rated with it, its condenfed folution depofits 
{mall brilliant cryftals, which quickly become 
opaque by expofure to the atmofphere. The 
fame acid decompofes and precipitates the 
nitric folution of lead ; if it be poured into this | 
folution a little alate: it affords cryftals 
inthe fame manner as is done by the imme- 
diate union of the oxide of lead. They are alfo 
obtained by adding this acid to the folution 
of acetite of lead. : 
L. This acid trongly attacks \iron- Gili; 
much hidrogen gas is difengaged from the | 
folution : in proportion as the decompofed 
water furnifhes oxigen to the iron, this metal 
unites with the oxalic acid, and forms a folu- 
tion which quickly becomes reddifh, when 
_heated or expofed to the air. The oxalic folu- 
tion of iron is very ftyptic; it yields by evapo= | 
ration prifmatic cryftals of a greenifli yellow 
colour. ‘The fame acid precipitates the fuper- 
oxigenated falts of iron, and efpecially the red 
fulphate of this metal, into an oxalate of a fine 
red colour, which fome chemifts have propofed 
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to be ufed in painting. There is no acid which 
diffolves more quickly and more completely the 
black oxide of iron when in a ftate of great di- 
vifion, and efpecially the gallate of iron. It is, 
therefore, employed with great advantage for 
taking out ink-fpots, as Welk as its acidule, or. 
the falt of forrel. 

M. The oxalic acid alfo aés eafily upon — 
‘copper, and produces its green oxidation. It. 
entirely diffolves its different oxides. The ox- — 
alate of copper is of a light blue colour, little 
foluble. The fame acid Fan and preci- 
pitates the fulphate, the nitrate, the muriate, 
and the acetite of copper: the precipitate is 
a powder of a blueifh-grey colour. _ 

- N. It does not attack/metallic filver ; but 
it diffolves, though in fmall quantity, the — 
oxide of this metal precipitated from the nitric 
acid by pot-afh. When oxalic acid is poured 
into the nitric folution of filver, we immedi- — 
ately obtain-a white, thick, mfoluble precipitate 
of oxalate of filver. We obtain the fame preci~ 
pitate with any of the foluble oxalates united, 
with the fame folution of filver. This falt is. 
very alterable by the aétion of light; by ex- 
pofing it to the nays of the fun, it very © 
quickly turns black. The oxalite of filver 
formed by this precipitation, when expofed | 
upon coals in a fpoon, is difperfed with a : 
noife, and undergoes a kind of fulmination, — 
according to the experiments of Mr. Packen, — 
confirmed by Citizen Guyton. 
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O. The oxalic acid exerts no action upon 
gold, and it exerts very little even upon the 
oxide of this metal. 

_ P. It diffolyes the rca of . platina, 
formed by foda; without affecting the pure 
metal. The folution of oxalate ae platina is 
yellowifh, and affords cryftals of the fame 
colour. | UE | | 
22.-It-is to be remarked, that all the com- 
binations of the oxalic acid with the metallie 
oxides that have been defcribed by Bergman, 
from whom I have extracted the faéts which I 
have prefented to the reader, after having 
verified moft of them, and sided to them 
feveral phenomena fince.difcovered, are very 
eafy to be decompofed by the fire; that none 
of them affords even a trace of re acid in 
diftillation, whilft all thofe of the citrates fur- 
_nifh it conftantly, and fome of the latter fre- 
quently afford it in fufficient quantity to en- 
able us to fubjeét it to experiments, and afcer- 
tain its nature. | 
23. All the phenomena which the chemical 
_ properties of the oxalic acid prefent, prove, 
that this acid is more highly oxigenated than 
thofe of which we have hitherto treated; that 
“it is on this account that it cannot form other 
acids, or pafs into another acidified nature; 
that it is the laft term of the vegetable acidifi- 
cation, and that it is no longer fufceptible, 
by any other oxigenated fubftance, or de- 
 compoñng procels, to be decompofed other- 
wife 
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wife than entirely; and fo as to produce care 


bonic acid and water; that it contains, as we. 


have feen, a fmall quantity of carbon; that it 
is on this account that it yields no oil in diftil- 


lation, and leaves no coal. Accordingly when 


this acid is formed in the direét way, with {weet, 
infipid, faccharine and vegetable fubftances, 


and nitric acid, we diminifh their proportion of. 


hidrogen and carbon, and augment their pro- 


portion of oxigen; fo that if this action wera . 


puthed a little farther, it would entirely deftroy 
the vegetable compofition, and reduce it to the 
 Jaft term of its analyfis, by reducing it to the 
{tate of water and carbonic acid. 


D. Ufes, 


24 Tur pure oxalic acid is not yet em- 
ploved either in the arts, in medicine, or for do- 


meftic ufes, It is, as we have already feen, its. 


acidule, which is employed either for making 
dry lemonade, and for taking out fpots of ink. 


As yet the pure oxalic aon is prepared and: 


employed only in the operations of chemiftry, 
It is particularly ufed in order to dfcertain the 
prefence and the quantity of the calcareous 
falts. For this purpofe, either the acid alone, 


or the oxalites are ufed, efpecially that of % 


ammonia, which is one of the moft fenfi- 
ble and ufeful. It may be fubftituted infiead 
of the acidule for taking out ink-fpots. It 
ni: alfo be prepared as a drink, by dilut- 
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ing it with a fufficient quantity of water, and 
{weetening it with fugar or honey. It may 
become very, ufeful, if it fhould hereafter, be 


* found pure, as it probably may, in the j juices 
ef acid veg etables. \ 


L 


Species IT, 
Variety fF. 
Tartarous Acidule. 


À. Hiflory, Situation, Extradion, Purification. | 


3. THE tartarous acidule, or the acidulous 
tartrite of pot-afh, a denomination which ex- 
_ aétly defignates it nature, has long been known 
by the name of tartar. It is twenty years 
fince its nature has been well determined. 
After Paracelfus and Van Helmont, who had 
erroneous ideas refpecting its nature, the labours. 
of a great number of chemifts were requifite to 
De the knowledge of it to the degree of pre- 
_eifion which it has now attained, acid to afford 
precife notions refpecting its compofition. 
Fizes, Montet, and Citizen Defmarets have 
defcribed the proceties by which it is purified. 
Boerhaave, Neumann, Houelle the younger, 
Spielman, Corvinus, Bucquet, have proved 
that it exifts ready formed in the juice of the 
grape, before its converfion into wine. Beguin, 
: Angelus 
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Angelus Sala, Libavius, Zwelfer, Lefevre, Gta 
zer, and Hierne maintained againft many other 
chemifts that tartar pra alkali ready 
formed. Duhamel and Groffe, Margraff, and 
Rouelle the younger confirmed this aflertion by 
very exact experiments. Meffrs. Wiegleb, 
Rozenfieil, Packen, Bayen and Berniard gave 
or accumulated by different methods the proofs 
of the pre-exiftence of the alkali in this acidule 
before the aétion of the fire. After Blaife de 
Vigenère, Lemery and Neumann, Spielman and 
Citizen Berthollet have «well defcribed the de- 
compofition of this acid by the fire; Corvinus, 
Citizens. Machy and Berthollet, its front aloes 
decompofition in water ; Scheele, Retzius, Berg- 
man and Packed have given the means of ex- 
traéting the pure acid from this acidule. Mr. 
_ Hermftaedt has carefully examined feveral pro- 
perties of this acid. Such is the fummary re- 
fult of the principal inveftigations that have 
ne oes d upon the tartarous acid. | 
. Though the tartarous acid exifts in the 

| ve of the grape, in the tamarind, in fumac, 
in the tamarifc, in balm, in the carduus bene- 
dictus, in the roots of reft-harrow, of germander, 
of fage, in the fruit of the. boites and ane 
doybtedly in a ‘multitude of other fruits ; it is 
_not from thefe fubftances that it is extracted. It 
is more efpecially precipitated and depofited from 


wine kept incafks, and particularly fromthewines — 


of France, and thofe of the Mofelleand the 
Rhine. It forms fucceflive layers which become : 
con: 
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condenfed almoft like ftony incruftations, and 
_ which are colleéted upon the fides of the barrels 
or Cafks in. which thefe liquors are kept. The 
white and red are diftinguifhed by the name of 
the white and the red tartar: but it is very far 
from being pure any more than the lees which 
contain a very large quantity of it. In tartar and 
in the lees, befides the colouring matter which 
they contain, we alfo find foreign fubftances, 
kernels, fkins, &c. We likewife find in them 
fulphate of pot-ath, &c. It is purified in order 
to feparate thefe foreign matters, by the follow- 
ing procefles, defcribed by Fizes, Montet, and 
Citizen Defmarets. | 

3. ‘This acidule is in fome meafure refined or 
purified in the vicinity of Montpelier, in the 
manner in which in general many other faline 
fubftances are treated. The crude tartar is boiled 
in water; this boiling folution is filtrated; as : 
it cools it becomes turbid, and depofits irregular 
cryftals in the form of a pafte. This pafte is 
boiled a fecond time in copper veffels, with 
water in which a fat earth dug at the village of 
Merviel, near Montpelier, has been diffufed: 
The fcum which rifes is carefully removed; 
afterwards a faline pellicle is formed, upon the 
appearance of which the application of the fire 
is difcontinued; this pellicle is broken, and it 
precipitates itfelf with the cryftals. that have: 
already been depofited:  thefe cry ftals are wafhed 
in water, in order to free them from the earth 
which foils them. They ‘are introduced: into 
: _com= 
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‘commerce under the very improper appellations 
of cream or cryftals of tartar. The cream has 
been fo called becaufe it is the part formed at 
the furface; the cryftals or the falt of tartar are 
- thofe which are found beneath. It has been faid 
that the clay ferves to free the tartar from the _ 
oily matter which was admitted to exift in it ; 
but it is evident that it ferves to feparate the 
colouring and extraétive part, to which alu- 
mine, as we fhall fee hereafter, has a ftrong 
attraction: accordingly, this earth anfwers the 
fame purpofe here as in the purification of the ; 
falt of forrel; it difcolors and clears the tar- 
tarous tue by favouring its feparation, by 
even taking away its colouring matter. 

4. At Venice, a fomewhat different method | 
is employed for purifying the tartar. According 
to Citizen Defmarets, this acidule is diffolved © 
in the ftate of powder, in boiling water; the : 
foreign or impure fubftances which it con- | 
tains are left to fubfide, and the portion which 
floats above is taken off. The liquor yields 
cryftals by reft and cooling. Thefe cryftals are 
again diffolved in water which is flowly heated; 
when this fecond folution boils, whites of eggs 
beat up in water and wood-afhes pañled through 
a fieve are thrown in; this addition of aihes is ! 
performed fourteen or fifteen times; the fcum | 
produced by the effervefcence is se rio and t 
the liquor is then left to reft. A pellicle of very 
white faline cryftals is foon formed upon it, 
the water is decanted and the falt dried. Itis | 

it very « 
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very evident that this procefs changes the nature 
of a part of the tartar or of the tartarous aci= 
dule, that the pot-afh of the athes faturates a 
portion of its infulated acid, as appears from the 
effervefcence which takes place; that part is 
converted into the ftate of foluble tartar, and 
that much of it muft be loft by this procefs. 
The mother water muft contain tartrite of pot- 
ath or vegetable falt, as it was formerly termed. 
Tt is equally evident that the Montpelier pro- 
cefs deferves the preference. 

_ 5. Sometimes the tartarous acidule or the 
cream of tartar of commerce is purified in la- 
boratories for chemical or pharmaceutical ufes. 
For this purpofe it is boiled in water; the boil- 
ing folution is filtrated ; it is left t6 cool flowly 
in vetfels of glafs, earthen-ware or porcelain ; 
and in this laft purification the acidule is pre- 
cipitated very white, cryftalline, tranfparent, 
and extremely pure. This is the manner in 
which it ought to be prepared. for medicinal 
ufe and for the accurate inveftigations of che- 
miftry. 


B. Phyfical Properties, 


6. Tue tartarous acidule when fufficiently 
pure is in-fmall cryftalline fragments, the form 
of which is difficult to be determined with exa@- 
nefs. However, when we carefully obferve the 
purification of this acidule, we diftineuith need- 
les, or quadrilateral prifins, truncated ina floping 
2Wot. VII, Y direction - 
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direction at their extremity. Thefe prifms 
grouped together produce the irregular maffes | 
which form the common cream of tartar. A | 

7. The tafte of this acidule is four, a little 
difagreeable and not vinous like that of the. 
crude or raw tartar; fuch as it is taken out of 
the cafks. Its tafte is not nearly fo acid as that 
of the oxalic acidule, and it does not fet the 
teeth on edge as that does: accordingly it is not 
in general fo antifeptic as the latter, neither 
does it preferve food equally well. | | 

8. The tartarous acid is very brittle and 
pulverizable. As foon as itis heated to foftnefs 
and incipient fufion, it changes its nature and. 
is decompofed as we fhall-foon fee ; it reddens. 
the tinéture of turnfole and the fyrup of 
violets. (ie 


C. Chemical Properties. 


9. Wxewn the tartarous acidule ts expofed 
upon a burning coal, it becomes foft, fufed, 
inflated, brown, emits four, pungent, empy=\ 
reumatic fumes, of a particular and well deter- 
mined fmell : it leaves a voluminous, abundant,” 
heavy, and very alkaline coal. The decom= 
pofition of the tartarous acidule by diftillation. 
in a retort is one of the operations with which 
chemifts have been moft occupied, and upon 
the produéts of which they have amply written. 
This diftillation is performed in a retort of 
 fione-ware or caft iron, to which are fitted an 
. adopter 
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adopter and receiver, provided with tubes pro= 
per for conduéting and colleéting the elaftic 
fluids; the fire is applied by degrees and with 
precaution, and at laft pufhed fo far as to render 
the bottom of the retort perfeétly red-hot.. 
There firft paffes over water little coloured, and 
fcarcely acid, afterwards a liquid acid ftronger 
and reddith ; then an oil which affumes ob 
and sonfiflneei in proportion as the heat is in- 
creafed, a large quantity of carbonic acid and 
carbonated hidrogen gas; and at laft carbonate 
of ammonia no cr allie in the adopter. 
Amongft all thefe pr oduéts, each of which de- 
ferves to Fe examined in particular, that which 
has moft firuck the attention of chemifts is the 
enormous quantity of elaftic fluid, which they 
‘long conceived to be air. A cubic inch, or 
645 grains of tartar of Rhenifh wine, gave 
Hales 504 inches, or 144 grains, or nearly one 
third of its weight. of elaftic fluid. Citizen 
Berthollet computes the quantity of gas extri- 
cated by diftillation at nearly three Rens of 
the weight of the tartar. Spielman and Corvi- 
nus have calculated that this gas occupies two 
hundred and forty-four times the volume of the 
matter employed. Nearly three-fourths of this : 
gas are carbonic acid, and one fourth carbon- 
ated hidrogen gas, which burns white or blue, 
and is mixed in two or three varicties, accord- 
ing to the quantity of carbon, or of intire oil, 
diffolyed in this gas, AT 
Y 2 The 
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The oil which forms, according to Lemery © 


and Spielman, about one fixth of the weight of 
the tartar, is one of the produéts of this dl 
lation which differs the moft from thofe of the 


preceding acidule ; it manifeftly proceeds from — 


the much larger propor tion of carbon and his 
drogen bats in the tartarous acid than in. 


| 
| 


| 
| 


the oxalic. It was formerly reétified for the | 


purpofe of preparing a ftrengthening external. 
_remedy, which was in high eficem: It is evil 
dent that it did not exci ready formed in the 
tartar, but that it refults from the particular 
union of a certain quantity of hidrogen and 
carbon ; accordingly, it varies as well that as of 
the iia phlegm and the gafes, according to the : 
manner in which this lation iS céndudieds . 
and the rapidity and force of the fire that is 


applied. 


Ammonia in the ftate of concrete carbonate, 


indicated amongft the products of this opera-\ | 
tion by Lemery, Juncker, Wiegleb, and efpe-s 


cially Buequet, announces that the tartarous 
acidule contains azote amongft its primitive 
principles. À portion, ones to thofe au“ 
thers, is combined with the liquid catia, of which 
I fhall foon fpeak: but I muft here obferve 
that fome modern chemifts do not reckon amas 
monia amongft the number of the produéts 
of the decompofition of the tartarous acidule, 
and think that he was deceived by a fmall 
quantity of pot-afh, elevated at the fame time 
| | om 
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as the liquids and the gafes that are difengaged. 

This faét, therefore, dr ve to be Saeed by 
new experiments more exact than thofe that 
have hitherto been made; for it may lead us to 
determine whether it be not at the expenfe of 
the pot-afh, as was formerly thought, that this 
volatile alkali is formed, and whether this fixed 
alkali does not furnifh azote which unites with 
the hidrogen of the decompofed acid. 

-10. After this decompofition, there remains 
in the retort a very alkaline and very acrid coal, 
which attraëts the moifture of the atmofphere, 
which yields much carbonate of pot-ath by 
mere lixiviation and cold water, and the nature 
of which ferves to prove the prefence of this al- 
kali in the proportion of one third of the weight 
of the tartar in the acidule; for at prefent 
it is no longer believed that the pot-afh is 
formed by the action of the fire at the ex- 
penfe of the total decompofition of the tar- 
tarous acid; for this, when pure, as we {hall 
foon fee, does not afford the alkali in its 
coal. - Chemifts avail themfelves of this pro- 
perty of the coal of tartar, in order to extract. 
from it quickly and by an eafy procefs, a con- 
fiderable quantity of fufficiently pure pot-ath — 
Crude tartar is put, in the ftate of a coarfe pow- 
der, into wrappers of thick brown paper, whichare 
immerfed in water ; thefe are placed upon a bed 
of charcoal in a furnace, which is thus fuccef- 
fively filled with alternate layers of papers of 
tartar and coal,care being taken to cover the laft 

layer 
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layer with a fomewhat thicker firatum ‘of coal. 
This coal is fet on fire, and fuffered to become to- 
tally extinguithed after its complete combuftion : 
when the wale has cooled, the papers are taken © 
out much diminifhed in volume, as is natural 4 
to fuppofe, but retaining their form, on ac-— 
count of the folidity of the paper and of the. 
water which has agglutinated, and, as it were, | 
united the leaves. ‘Thefe papers contain the 4 
pot-afh of the en the coal. of which is 
deftroyed ; it is combined with a portion of 
carbonic acid. Bccopuee a fmall quantity 8 
of lime and fulphate of pot-afh, which are fre- i 
quently found in this alkali, it poffeffes a Con- À 
fiderable degree of purity. Formerly it was 
such employ ed by here under the name i 
of fixed falt of tartar, oralkali of tartar. As ; 
it contains much pot-afh in an infulated ftate, it 7 
quickly. attracts the moifture of the atmofphere, M 
and then forms a thick liquid which was termed * 
alkali of tartar per deliquium, oil of tartar per À 
deliquium ; this laft ridiculous dénomination has 
long been laid afide. Three eighths of the tar- 
st are obtained in this alkali, 
One of the moft remarkable produéts of 
Es Re of the tartarous acidule by 
fire, is the particular acid which pañes in the 
liquid form in diftillation, and which is a 
new production of the mutual re-aétion of the. À 
principles of the acid, effected by the aétion of — 
caloric ; this is the pyr otartarous acid. I fhall~ 
{peak of it in detail, in treating of the tartar- 
ous 
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ous acid, which likewife affords it by diftilla- 
tion; it is fufficient here to know that it is 
a modified acid, different from that which exift- 
ed in the acidule, and which, compared with 
the other products of this igneous decompo- 
fition, fhows the great diverfity between this 
-acidule and the oxalic acidule. Hence it may 
be concluded, that this decompofition, which m- 
dicates a great-abundance of carbon and hi- | 
drogen in the tartarous acidule, authorizes the 
termination in ews, adopted by the methodical - 
nomenclature, and oppofed to that of oxalic 
acidule; as this laft, not being equally decom- 
pofable is much more Re | 
12. The tartarous acidule experiences nai 
teration by the contact of the air; no fimple 
combuftible body, if we except carbon, which 
» purifies or whitens it, exerts any action upon 
ait. It is very difficult of folution in cold water, 
which fcarcely takes up more than one fix- 
. tieth part of its weight. Boiling water diffolves 
nearly one thirtieth, the greater part of which is 
precipitated, and cryftallizes by the cooling of 
the liquor. This folution, which is fourifh, and 
of a difagreeable tafte, reddens the blue veget- 
able colours. When left to itfelf in a clofe 
veffel, it is decompofed, and prefents pheno- 
mena very different from thofe which I have 
defcribed with refpect to the oxalic acidule, 
which does not undergo the fame décompo- 
fition. Citizen Machy is the firft who has 
fpoken of this dec ompofition, by which he 
> | wifhed 
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wifhed to prove that the alkali was the produ@ 
of an alteration, and that it was not contained 
ready formed in the tartarous acidule; but he 
was miftaken when he afferted that the mucus 
that was precipitated did not contain alkali, 
and that the fupernatant liquor was acid, fince | 
he has not purfued this decompofition far — 
enough, nor examined the fupernatant liquor, 
which after this decompofition contains the 
whole of the pot-afh pre-exifting in the acid- 
ule. Spielman and Corvinus have committed 
the fame error, though they had made a more 
exact experiment. This fpontaneous decom- 
pofition has fince been followed and defcribed 
with the moft care and fuccefs by Citizen 
Berthollet ; he has given the refult in a Me- 
moir inferted amongit thofe of the Academy 
of Sciences, for 1782. After having diffolved 
one part of tartarous acidule in fixty-four parts 
of diftilled water, he left this folution in a glafs 
veflel covered only with paper, in the natural 
temperature of his laboratory. he liquor gra- 
dually diminifhed in volume; mucous re ; 
were precipitated in it, which he did not take 4 
away, like Spielman, in order that nothing — 
might be loft. At the end of five months tie 
mucofity was very abundant; the liquor was i 
red, but it ftill reddened the ale of violets, € 
and had a four tafte; the mucofity fill aug- 
mented ; he replaced the water which was eva- 
porated, and after eight or nine months the ~ 
- liquor began to turn the fyrup of violets green, 


affuming a more and more deep colour. Aer k 
ae this. à 
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this fpontaneous procefs had been carried on 
for eighteen months, the liquor not appearing to 
him to undergo any more alterations, he filtra- 
ted it; the mucilage received upon the filtre 
_ dried there, lofing much of its volume, and 
being reduced to a very {mall weight. After - 
having burned it, its athes yielded only fiens of 
alkalinity; but the fupernatant liquid which 
was ftrongly alkaline, afforded by evaporation 
carbonate of pot-afh rather oily, and this being 
reduced to coal by the aétion of the fire, weigh- 
ed five-eighths of the tartarous acidule origins 
ally employed; as did the alkali which he 
obtained by treating a like dofe of this acid- 
ule by diftillation. According to the che- 
mift whom I quote, the tartarous acid de~ 
compoted fpontaneoufly, and very flowly by 
this experiment, formed the mucous flakes that 
were precipitated, with the carbonic acid, and 
the {mall portion of oil united with the pot- 
afh that remained in the liquor, and exifted 
ready formed in the acidule. I fhall fubjoin 
to this detail the refult of another experiment 
adapted to confirm this theory, and leave no 
doubt of its accuracy; namely, that the pure 
tartareus acid, which is equally alterable by 
a ilow and fpontancous decompofition, leaves 
no pot-afh in the liquor whichis the refiduum of 
its decompofition, and that the folutions of the 
alkaline tartrites, in which we know exactly the 
proportions of alkalis that have been employ-. 
ed for preparing them, leave only thefe alkalis 

together 
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together with the carbonic acid and the finall 


quantity of oil, produced by the decompofition | 


of the acid. | Ap 

13. The tartarous acidule, which I may 
equally térm acidulous tartrite of pot-afh, as 
the fags that have already been quoted refpect- 


° » . . © e * : - 
ing its properties, prove that it is in fact only — 


tartrite of pot-afh with excels of acid, expe- 
riences no alteration from any of the acids, 
unlefs they have fuflicient power to alter the 


peculiar nature of its acid. The portion of … 


pot-afh which it contains has more attra¢tion 
for its excefs of tartarous acid than any of the 


acids, even the ftrongeft have; and on this ace” 
count the tartarous acid decompofes ail the al- : 


kaline falts till it becomes tartarous aeidule, 
Accordingly, when in the experiments of Pott, 


of Margraff, and of Rouelle the younger, we à 
find thefe able chemifis fucceed im extracting 
the pot-afh from the tartar, or cream of tartar, ! 
by means of the acids termed mineral; we are “ 
to underftand that they fucceeded only by de- — 
compofing the, tartarous acid itfelf, and con- © 
werting if either into acetous or oxalie acid. ¥ 
Thus by throwing one part of concentrated ful- ‘ 
pburic acid upon one part of tartarous acidule # 
in the ftate of powder, and favouring the action à 
of this mixture, which becomes much heated Ÿ 
at the moment when it is made, with the heat 
of à balnewm marie, continued for ten or À 
twelve hours : the two fabftances form a brown | 
magma. By: afterwards pouring into them, 


» 


three 
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three or four times their weight of boiling dif- 
tilled water, faturating the HT acid by 
means of chat filtrating and evaporating the 
liquor, we obtain fulphate of pot-afh mixed 
with a little fulphate of lime. But what neither 
Rouelle nor Bernard have announced is, that 
acetous acid is formed in this experiment. The 
fame circumftance takes place by the muriatic 
acid. ‘The nitric acid feizes the pot-ath of the 
tartarous acidule only by canfing its acid fo 
pats into the ftate of oxalic acid, ate 

14. The boracic acid unites without decom- 
pofition with the tartarous acidule : one part of 
the firft to four of the fecond is fufficient to 
render it foluble in fix or eight times its weight 
‘of hot water, as Laffone fis fhown in the Me- : 
moirs of the Academy for 1755. It is in this 
_ manner that we ought to prepare what has been 
termed in pharmacy /olwble cream of tartar, and 
not with borax; for this laft, which contains 
much foda in excefs, as I fhall fhow on another | 
occafion, conftitutes with the tartarous acidule 
a triple falt, a tartrite of pot-afh and foda, 
mixed with boracic acid, which is very far 
from being cream of tartar. Accordingly, this 
addition of borax to cream of tartar for the 
purpofe of rendering it foluble, announced by 
Lemery, in 1728, in the Memoirs of the Aca- 
-demy ; and propofed in the fame year, as a re- 
medy, by Lefebvre, phyfician at Uzés, in the 
fame academical collection, cannot fulfil the in- 

; tentions 
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tentions of the phyfician, like that of the bora- ! 


cic acid alone. 

15. Long ago feveral of the earthy and 
alkaline bafes have been combined with the tar- 
tarous acidule, in order more efpecially to 
prepare from it different kinds of medicines. 
Chemifis have examinated feveral of thefe 
combinations. for better afcertaining the 
nature and the properties of the tartarous acid ; 
_ and their labours, as we fhall foon fee, have re- 
ciprocally enlightened the art of healing in the 
prefcription of thefe medicinal preparations: at 
leaft, it is from the pharmaceutical fource 


of thefe faline combinations, which are almoft » 


always triple, that the difeoveries which have 
fixed their nature and properties, have been de- 


rived. We muft therefore accurately defcribe © 
thefe combinations, confidering them under the 


double point of view that has been indicated. 


16. The folution of barites decompofes that | 


of the tartarous acidule, feizes its acid, with: 


which it forms an infoluble falt, which is pre- 


cipitated in a white powder, and leaves the: 


infulated and pure part in the fupernatant li- 


quor : it is, as we fee, a good mean of proving | 


the prefence of pot-ath in the tartarous acidule, 


and even’ of determining its proportion. The 


fame is probably the cafe with ftrontian. 


17. Lime effeéts the fame decompofition, and © 
even in a ftill more energetic manner, fince, | 
according to the order of eleétive attractions 1n- M 
dicated by Bergman, it is more attraéted by 
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the tartarous acid than barites is. It is to be 
obferved, that I do not intend here to deferibe 
the properties of the earthy and alkaline tar- 
trites, which are to be placed i in the hiftory of 
the pure tartarous acid ; but that I only confider 
the action of thefe bafes, as decompofing 
the tartarous acid, and uniting with it into 
triple falts. When lime-water is poured into a 
folution of tartarous acidule, an abundant and 
_pulverulent precipitate of tartrite of lime is pro- 
duced, and pure pot-afh remains in the liquor. 
If we take carbonate of lime, as Rouelle has 
done, this earthy falt aéis only upon the free 
portion of the tartarous acid, with which it 
ao forms infoluble .ealcareous tartrite in pro- 
portion as carbonic acid is difengaged. After 
this, the fupernatant liquor contains the por- 
tion of pure and neutral tartrite of pot-ath, - 
with which the tartarous acid was united in the 
acidule. This is another of thofe fimple and 
‘ingenious experiments by which Rouelle the 
younger proved in an immediate manner the 
prefence of pot-afh in tartar. He thus feparated 
from it the neutral falt which was termed at 
that time vegetable falt, and of which I fhall 
{peak in detail in the article concerning the 
tartarous acid. ; | 
18. Magnefia does not act in the fame man- 
ner upon the tartarous acidule. Though Berg- 
‘man places it before the fixed alkalis, in his 
order of attractions for the tartarous acid, it 
does not appear to be capable of feparating the 
. pot- 
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~ 


pot-afh from this acidule, but rather of remain 
ing united with the acid at the fame time with | 
it, and of forming a kind of triple falt. The # 
Chemifts of the Academy of Dijon have ob= — 
tained from the acidulous tartrite of pot-afh, 
faturated with magnefia, a foluble falt, which 
yielded them, by its fpontaneous evaporation, 
{mall aculeated cryftals, difpofed in rays. Poul- ” 


etier de la Salle has obtained from the fame © 


combination a gelatinous mafs, refembling a 1 

mucilage. | 
19. It appears that alumine produces a nearly — 
fimilar effeé with the tartarous acidule, though ~ 
it unites with it with more difficulty, fince, as 
we have feen above, argil is employed to purify : 
tartar in the vicinity of Montpelier. The 
ation of zircon and glucine upon this acidule : 
is abfolutely unknown. Silex does not feem » 
to exert any upon this faline compound. F 
20. When we combine pot-afh or the car- « 
bonate of pot-afh with the tartarous acidule, 1t 
becomes faturated entirely with this alkali, and © 
forms the fame falt as that which fhall be de- M 
{cribed by the name of tartrite of pot-afh, im 4 
the hiftory of the tartarous acid. | “| 
21. The fame is not the cafe with foda as « 
with pot-ath: this alkali, by combining with : 
the tartarous acidule which it faturates com- M 
pletely, forms with it a kind of ‘triple falt, ' 
which has long been named Salt of Seignette, — 
from the name of a pharmaceutical practitioner — 
of Rochelle, who firft difcovered, prepared, and — 
; pro= » 
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propoted it for medicinal ufe. As ‘a trifule, 
hamely, tartrite of pot-afh and foda, the hif- 
tory of this falt mutt here be explained. © 

In order to prepare this fut, one part of 
fufficiently pure tartarous acidule ‘is thrown 
into five parts of boiling water, and to thefe is 
added carbonate of foda cryftallized and reduced 
_ to powder, till no more effervefcence takes place, 
and till the acidule is completely: faturated. 
In proportion as this faturation is effeéted, the 
acidule difappears and diffolves in the liquor; 
after having drawn it off clear, this is eva- 
: porated to the confiftence.of a thin {yrup, and 
fuffered to cool gradually : by this gradual cool- 
_ Ing-it furnifhes large and: very regular cry tftals, 
An prifms of eight fides nearly equal, which 
are frequently excavated, as it were, in their 
middle and almoft in their axis: they then re: 
femble a tomb. The broad face upon which 
they reft theu prefents two diigonal lines which 
crofs each other at the centre. This falt, which 
at firft was. fold as an arcanum, was difcovered 
in 1731, by Boulduc and Geoffroy, who de- 
fcribed its preparation in the fittings of the 
Academy of Sciences of Paris.  Sincethis period 
all druggifts have prepared it in their labora- 
tories; it has become much more common and 
confequently much better known. : 

_ When this falt is prepared, as well as the tar- 
trite of pot-aih or vegetable falt, there remains 
at the bottom of the liquor a kind ofsearthy 
 refiduum, in the form of clay or pafte, fome- 
| 3 . . times 
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times in that of fmall needles interwoven with 
each other. The practitioners of pharmacy, 


who all know this depofition, had confidered it. 


as a fpecies of earth engaged in the cream of 
tartar of commerce, and feparated by the foda. 
Citizen Vauquelin has examined it with care; 
he has found that it forms about 0,07 of the 
tartarous acidule, that it is not feparated from 
the pure tartarous acid, that it exifted only in the 
cream of tartar, and that it is tartrite of lime 
afforded by the wine; as he has alfo found it in 
crude tartar. He has fhown by the fame invefti- 
gation, that the falt of Seignette contains very 
nearly 0,54 of tartrite of pot-ath, and 0,46 of 
tartrite of foda; that thus it is accurately termed 
tartrite of pot-afh and of foda. This triple 
fait has a bitter tafte; it is decompofed by the 
fire, and yields pyrotartarous acid, oil, and 
gas, like all the tartrites; it efilorefces in the 
- air; it is foluble in about five parts of water; 
it is decompofable in part by the powerful acids 
which precipitate from it the tartarous acidule ; 


it is entirely decompofable by barites and by M 


lime. 
99. The tartarous acidule combines alfo with 
ammonia, which faturates it into a triple falt. 


This tartrite of pot-afh and of ammonia affords … 


fine cryftals, which Bucquet has defcribed as 
pyramids; Macquer, as hexahedral prifms, 
terminated by very fharp pyramids; the aca- 


demicians of Dijon as parallelopipedons with # 


two alternate flopes. It has a cooling tafte; 
| it 
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it is decompofed hi the action of fire; it ef- 
florefces in the air; it is more foluble in hot 
than in cold water, tual cryftallizes by cooling. 
~The acids precipitate acidule from it; lime, 
barites, ftrontian and the fixed alkalis fe ieparate 
_ from it either both bafes, or only ammonia. 

23. Though, in general, there is Little reci- 
procal action dr between the falts and the 
tartarous acidule, it is probable that there would 
take place between them, efpecially thofe with 
an earthy bafe, a great number of effeéts of 
double attractions, which it would be ufeful to 
appreciate. ‘The nitrates and the fuperoxigen- 
ated muriates decompofe it with the affiltance 
of heat, decompofe or burn its acid, more or 
lefs completely according to the proportion of 
thefe falts which is iddvd toit. With the ni- 
trate of pot-afh and crude tartar is prepared an 
alkali, or rather a carbonate of pot-afh, which 
was formerly termed in chemiftry white flux, 
or black flux, accordingly as the one contained 
only the alkaline carbonate by reafon of the 
complete combuftion of the carbon, and as in 
the other there remained a portion of the carbon 
of the tartar. Thefe names of fluxes have been 
given to the produéts of thefe operations, be- 
caufé they have been efpecially deftined to ferve 
for fufing the earths of the gangues in the affay- 
ing Gone: The black or rednging flux is formed 
Mb two parts of tartar and one part of nitre; 
the white with equal parts of tartar and of nitre, 
the mixtures being thrown into a red-hot cruci- 

mor. VIL. Z bie, 
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ble, in which they detonate and inflame with 
rapidity. The combuftion and detonation of the 


fecond is much ftronger than that of the firft. — 


The term of crude flux is applied to the mixture 
of nitre and of tartar in whatever proportions 
before it has been made to detonate. 

94, The tartarous acidule appears to be capa- 


ble of uniting with moft of the metals, and ef- — 


pecially of the metallic oxides, without being * 


cdecompoted, according to the experiments of # 


Citizen Monnet and the academicians of Dijon. 
It conftitutes a kind of triple falts Hitherto 
thofe only have been examined with atten- 
tion that take place with the oxides of anti- 
mony, of mercury, of lead and of iron; either 
becaufe thefe compounds prefent a greater num- 
ber of remarkable facts, or becaufe moft of 


them are medicines of more or lefs importance ; « 


that which merits the moft attention of all, 
which is fo generally employed that it might be 


{aid to conftitute a kind of univerfal remedy, # 


is its union with the oxide of antimony. 

05. The names of /iibiated tartar, antimoni- 
ated tartar, tartar emetic, have been applied 
to the triple faline combination of the tartar- 
ous acidule, and the oxide of. antimony. 
Adrian de Mynficht was the firft who gave an 
account of it, in 1651. Almoft all chemifts 
have zealoufly occupied themielves with it; but 
none of them have examined its properties with 
more attention than Bergman. Every author 
and every pharmacopoeia has given particular 
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proceffes for preparing this important medicine. 
They differ from each other, both with refpeét 
to the fpecies of oxide of antimony which 
they propofe, with refpeét to their quantity, 
and that of the water, or of the tartarous 
acidule, and laftly with refpect to the manner 
of proceeding in its preparation. Bergman, 
in his Differtation, has given a very well 
conftructed table of all the procefies hitherto 
defcribed for this preparation. The fublimed 
white oxides and the vitreous fulphureous oxides 
have been fucceflively recommended. Some 
have prefcribed ebullition with the tartarous 
acidule and water for the {pace of ten or twelve 
hours ; others have indicated only an ebullition 
of half an hour. Some have recommended to 
evaporate the filtrated lixivium to drynefs; 
others have prefcribed to caufe it to cryftallize, 
and to ufe only the cryftals. Accordingly as 
thefe different procefies have been adopted in 
different pharmaceutical laboratories, falts very 
different in their nature and their virtues have 
been obtained. Thus Geoffroy by examining 
different ftibiated tartars, found them to con- 
tain from one-eighteenth to upwards of one- 
fourth of their weight of oxide of antimony. 
After a great number of trials, moft able che- 
mifts have preferred the vitreous fulphurated 
oxide of antimony, or the gla/s of antimony, 
to all the other oxides, as it is one of the 
moft foluble by the tartarous acidule. It is 
boiled with an equal quantity of tartarous aci- 

Z à dule 
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dule, both reduced to powder, in a fufficient 
quantity of water, namely, eight or ten times 
their weight, till the acidule is faturated ; there 
rifes a confiderably thick feum, charged with 
yellowifh or brown flakes, which are a mixture 


of fulphur, of tartrite, of lime, and of a little | 


oxide of antimony. Frequently this {cum 
forms a magma, as it were gelatinous, which 
yields a pyrophoric refiduum when diftilled. 


The liquor, which is of a very clear lemon — 


colour, is filtrated; then evaporated with a 
gentle heat till a flight pellicle is formed, 
and fuffered to cool flowly ; regular cryftals are 
formed, which are extraéted from it at feveral 
times by fucceffive evaporations. Some che- 
mifts prefer the oxide of antimony precipitated 
from the fublimed muriaté by water, or the grey 
fulphurated oxide, for this preparation. 


26. This compound is a triple falt, or a tar- ~ 
trite of pot-afh and antimony, which cryftal- # 
lizes in regular tetrahedrons or triangular py- — 


ramids, or in oétahedrous more elongated than 
thofe of alum. It has a flightly metallic and 


harfh tafte: fire decompofes it, difengages from $ 
it pyrotartarous acid, and leaves a coal which | 
contains pot-afh and oxide of antimony, and # 
which frequently takes fire by the contaét of the 7 
air. This falt efflorefces inthe air, lofes its tranf- a 
parency, and becomes of a dull white colour, M 
very brittle and pulverulent. It is foluble in $ 
eighty parts of water at fifteen degrees. “ Boil- | 
ing water diffolves above one half more of M 

3 168 
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it. The folution flightly reddens the tin¢ture 
of turnfole. The earths and the alkalis fepa- 
rate from it a very white oxide of antimony : 
the alkaline carbonates, a carbonate of anti- 


mony in fmall needied cryttals, difpofed i in rays. 


The alkaline fulphurets and the hidro-fulphurets 
form in it a precipitate of an orange colour, 
or a fulphur auratum, the colour of which ren- 
ders it eafy to recognize the prefence of this 
antimoniated falt. The juices of plants, and 
efpecially the extraétive decoétions of the 
woods, the roots and the barks, precipitate 


the folution of tartrite of pot-afh and antimony 


into a matter of a reddifh-yellow colour, which 


has no longer an emetic quality; and Citizen 


Berthollet nee propoted to deftroy, by means of 
a decoétion of Peruvian bark, the bad effects 
of this falt received in too large quantity, or 
inconfiderately into the ftomach. Several 
metals, and particularly iron, decompofe the 


tartrite of pot-afh and of antimony, and preci-. 


pitate the latter oxide. Bergman afferts that it 
contains nearly a third of its weight of anti- 
mony. 

27. The tartarous acidule may be combined 
in two ways with the oxide of mercury ; for it 
has only a feeble action upon this metal, of which 
it only favours the oxidation into the black 
fate, or the fimple extinction. The firft confifts 
_ according to the procefs of Citizen Monnet, in 
treating with boiling water, fix parts of tartar- 
ous acidule, and one part of oxide of mercury 

precipitated 
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precipitated from the nitric acid by the carbons 
ate of pot-afh. The filtrated liquor yields by 
evaporation {mall cryftals of tartrite of pot-afh 
and of mercury. However this falt is of little 
permanency, for the fame author afferts that it 
is fufceptible of being decompofed by pure 
water. The fecond mene confifts in pouring 
a folution of tartrite into the nitric folution of 
mercury ; but here only a fimple tartrite of mer- 
cury 15 precipitated, and no triple falt is formed, 
as in the preceding cafe; the compound ts 

ed, belongs therefore to the hiftory of the tar- 
tarous ibe not to that of the acidule. 

28. A very fenfible aétion takes place between 
the tartarous acidule and the oxides of lead. 
Rouelle the younger, has verified, that thefe 
oxides have the property of decompofing the 


tartarous acidule, of taking from it its excefs- 


of acid, and of uniting with it into atartrite of 
lead, white, pulverulent, and infoluble ; of leav- 
ing in the fupernatant liquor the tartrite of 
pot-ath, which exifted in the tartarous acid: 
accordingly this chemift has employed this fa@ 
for confirming the ts of pot-afh in this 
acidule, 

29. It appears, that the tartarous acidule 
eafily attacks copper and its oxides, and that 
the refult is a triple falt of a fine green colour, 
fufceptible of cryftallization, which has hitherto 
been but little examined. 

50. Iron is one of the metals upon which this 
acidule aëts with the moft energy, and with 

iat which 
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which it forms feveral compounds defigned for 
medicinal ufe. The chalybeated tartar is pre- 
pared by boiling in 92 parts of water, four 
parts of iron filings, and fix parts of tartarous 
acidule. “When the acidule appears to be dif- 
folved, the liquor is filtrated; it depofits cryf- 
tals, and others are obtained from it by con- 
tinuing the evaporation. The tartarized tinc- 
ture of Mars is the product of a pafte made 
with fix parts of iron filings fixteen parts of 
tartarous acidule, and a fufficient quantity of 
water, which is left at reft for twenty-four 
hours, and is afterwards boiled in 92 parts 
of water for two hours, till it is evaporated to 
the confiftence of a fyrup, one part of alcohol 
being added at the end. It appears that this 
latter medicine is not a triple falt, as Rouelle 
afferts, but that the pot-afh exifts in itin a free 
ftate, and that by treating it with the acids it 
affords the falts which nee alkali always y ields. 
There are alfo prepared what are termed /icel- 
balls (boules de Mars), by putting one part 
of fteel-filings, and two parts of white tartar, in 
the ftate of powder, into a glafs veffel with a cer- 
tain quantity of fpirit of wine. When this is 
evaporated, the mafs is pounded, fpirit of wine 
is, added, as at. firft,.and', it. 1s left to dry. 
This procefs is repeated till the mixture be- 
comes fatty and tenacious: it is then formed 
into balls. 
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D. Uses. 


31. THE tartarous acidule, under the form of 
crude tartar, white or red, is employed in many — 


of the arts, efpecially in dyeing, in the felting 
of hats, in gilding, in docimaftic procefles, &c. 
In chemifiry itis an extremely ufeful fubftance, 
as I have already fhown. 

52. In medicine, the purified tartar, or the 
tartarous acidule, is much employed under the 
name of cream of tartar, as a refrigerant, an 
antifeptic, and a gentle purgative. It is fre- 


quently rendered foluble by the addition of bo- — 


rax, or boracie acid. It cannot be employed as a 
condiment, on account of its difagreeable tafte. 
However it is ufed at table in the Northern 
countries, where it is faid to be confumed in 
large quantities. Moft of the produéts or the 
triple faline compounds, formed by the tartar- 
ous acidule, are alfo medicines more or lefs fer- 
viceable, and in ue, © 
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SPECIES IL 
Variety IL 
Of the Tartarous Acid. 
A. Hiflory, Extradtion: 


: 1. SCHEELE firtt taught chemifis the means 
of extracting the tartarous acid from tartar, and 
feparating it fromthe portion of pot-ath, which it 
contains in its ftate of acidule. He communi- 
cated his procefs to M. Retzius, who publithed 
itin the Memoirs of Stockholm for LW OS 
is the firft difcovery that is known of this able 
Swede. Any given quantity of acidulous tar- 
trite of pot-afh as diffolved in boiling water: 
carbonate of lime is thrown in till no more 
effervefcence takes place, and till the liquor no 
longer reddens the fyrup of violets. The li- 
quor is fuffered to cool, and filtrated ; in this 
manner infoluble tartrite of lime is feparated in 
a white powder, which remains upon the filtre ; 
it is then evaporated, and by evaporation nearly 
the half of the weight of the acidule employed is 
extracted in tartrite of pot-afh, or vegetable 
falt. The tartrite of lime, being well wathed, 
is put into a large glafs cucurbit; a quantity 
of fulphuric acid, equal to that of the chalk 
employed, and diluted with half its weight of 

water, 
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water, is poured upon it. This mixture 1s di- 
gefted in a fand-bath for twelve hours, ftir- 
ring it from time to time with a fpatula of 
wood or glafs The fulphuric acid feizing- 
the lime, forms a fulphate which is precipitated 
in the place of the infoluble tartrite, and the 
fupernatant liquor contains the tartarous acid « 
free. This is decanted, and after the precipi- # 
tate has been well wafhed, and this lixivium # 
mixed with the firft liquid, it is tried by the 
acetite of lead, which forms in it aprecipitate & 
entirely foluble in vinegar, if the tartarous acid | 
be pure, but not foluble, if it be mixed with ful- | 
phuric acid. In the latter cafe, it is digefted 
again upon a little tartrite of lime, in order to 
take away the fulphuric acid that may be con- ~ 
tained init. Itis then evaporated, and a little — 
more than one third of the weight of the acidule # 
employed is obtained in concrete tartarous i 
acid. | ‘ 
2, It is probable that this acid exifts pure in À 
fome vegetables, as Citizen Vauquelin has | 
found about one fixty-fourth of it in the pulp of À 
the tamarind ; but it is fo little abundant, and 7 
fo much enveloped, as it appears, that we can- À 
not yet hope to find means of obtaining it 4 
in a direct way, till it fhall be afcertained ~ 
that there exift plants, or parts of plants, in M 
which it is contained in greater abundance than ‘ 
in thofe from which it has been extracted, or Ÿ 
rather which have hitherto prefented fome — 
traces of it. | 1 
3. Several @ 
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3. Several modern chemifts have fpoken of 
the converfion of fome vegetable fubftances, 
and even of fome vegetable acids into tartarous 
acid; but this has not yet been confirmed by 
experience ; befides which, they have yet pre- 
pared fo little of it by this artificial procefs, 
that it has not hitherto been poilible to employ 
this method for obtaining the acid in queftion. 

4. It is to be obferved, with refpeét to the 
procefs of Scheele, the only one that has yet 
been practifed for obtaining the tartarous acid 
free and pure, that lime may be employed in. 
ftead of chalk ; and that then all the tartarous 
acid being abforbed by this earth, we obtain 
more of it on the one hand, and on the other 
there remains in the liquor which fwims above | 
the tartrite of lime only, pure and cauftic pot- 
ath. In order to obtain this acid fufficiently 
pure, the firft cryftals are diffolved again in 
diftilled water, and this fecond folution is eVas 
porated to cryftallization, 


B. Phyfcal Properties. 


_5. THE tartarous acid extraéted by the pro- 
cefs of Scheele has the form of cryftals, moft 
frequently in very fine needles, refembling 
hairs. Bergman has reprefented them like 
leaves colleéted together at one of their extre- 
mities, and divergent at the other. Spielman 
and Corvinus have obtained cry ftals by cooling, 
grouped together in the form of plates, fome in 

needles, 
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_- needles, others in pyramids. By a flow evapo- # 
ration of the faturated folution, I have ob- 4 
tained it in irregular hexahedral prifms, but ‘ 
however fufficiently well pronounced. Slow à 
and fpontaneous evaporation yields it in fquare 
plates a little rhomboidal with oblique edges. | 


6. It has a very. acid and very pungent ÿ 
tañe, which firongly fets the teeth on edge, — 
and which is not difagreeable, like that of the | 
tartarous acidule. Diluted with water, it has # 
a tafte refembling that of lemon-juice, and » 
may be employed for preparing a good lemon- À 
ade. It ftrongly reddens the blue vegetable © 
colours, and is not fufible without alteration. — 


oe * 


C. Chemical Properties. 


7. WuEen expofed to the fire upon ignited — 
‘coals, the tartarous acid is fufed, becomes black, | 
emits fumes, fwells, exhales a pungent acid) | 
vapour, burns with a blue flame, and leaves à | 
fpongy coal, in which are found fome traces of 
lime: When difülled in a proper apparatus, 
it affords water charged with pyromucous acidifi 
coloured oil, much carbonic acid and carbonated 
hidrogen gas; it leaves a voluminous {welled — 
coal, which yields no pot-afh, a certain proof 
that this alkali is not formed at the expence of 
the principles of the tartarous acid im the diftil- 
‘lation of the tartarous acidule, from*the refull si, 
of which it differs only in the abfence of am-y 
monids 
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monia in its produéis and of pot-afh in its refi- . 
duum. Spielman and Corvinus who have care- 
fully diftilled four ounces of this acid, concrete : 
and cryftallized in the pneumato-chemical ap- 
paratus, have obtained 431 cubic inches of. 
carbonic acid gas, and 120 inches of carbonated 
hidrogen gas. 

8. iveenbesl the ee of this dote | 
tion of the tartarous acid by fire, that which 
characterizes it the moft, and belongs to it ina — 
fpecific manner, is the acid water whichis obtain- 
ed in the fame manner as from the acidule. This 
is the pyrotartarous acid, the diftinétive proper- 
ties of which I fhall here enumerate. The tar- 
tarous acid furnifhes more of it than the aci- 
dule; it amounts to at leaf one-fourth of 
the weight of the firft; it is a reddifh liquor 
which is feparated from the oil by the funnel. 
It cannot be rectified by diftillation without 
breaking the retort, by the kind of explolion 
which it prefents, according to the academicians 
of Dijon. It has a lightly four. tafte, and 
produces a difagreeable imprcfion upon the 
tongue. It is has empyreumatic ; it red- 
dens-turnfole, but not the tinéture of violets; 
it difengages the carbonic acid from the earthy 
and tino carbonates with energy; it forms 
with the alkalis foluble and cryftallizable falts. 
Its faline combinations are not well known, 
neither are thofe which it is capable of affording 
with theoxides of the metals ; it precipitates the 
nitric lation of filver ina white-grey powder; 

that 
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that of mercury in a white powder, which 1s | 


but flowly depofited; that of lead, likewife 
white. The attraétions of the pyro-tartar- 
ous acid are not yet known; and the lit- 
tle that is hitherto known of its properties 
is merely fufficient to diftinguifh it from all the 
other acids, and to fhow that it is neither the 
nitric nor the muriatic acid, as was at firft 
imagined by fome chemifts. It is only evident 
that this acid is a fimple modification of the 
tartarous, that, like it and the other vegetable 
acids, it is compofed of carbon, hidrogen, and 
oxigen, and that it differs from it by the pro- 
portion of its principles, and efpecially by the 
larger quantity of hidrogen. | 

9. The tartarous acid is not altered by the 
aGtion of the air; it is much more foluble in 
water than its acidule, as Bergman has made 
a folution of it, the weight of which was to that 


of water as 1230 to 1000. It is obtained fe-. 
parate and cryftallized by the evaporation of 1ts M 
water of folution, whether this be effeéted by a 
artificial means, or fuffered to take place fpon- i 
taneoufly. This folution is not altered nor | 
decompofed fpontaneoufly except when it is s 
diluted with water; when concentrated, it k 
lofes nothing of its acid nature or of its pro- { 


perties. 


10. Bergman believed that the tartarous i 
acid was unalterable by the powerful mineral ¥ 
acids, and efpecially by the nitric acid; but M 
Mr. Hermftacdt has effected its converfion into M 

| oxalic | 


os ee 
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oxalic acid, by diftilling it feveral times fuc: 
ceflively with fix times its weight of nitric 
acid; 360 parts of tartarous acid afforded him 
560 parts of cryftallized oxalic acid; which 
indicates the fixation of a large quantity of, 
. oxigen, 

11. The tartarous acid forms with barites and 
lime infoluble, pulverulent, white falts, which 
are, however, diffolved by the aid of an ex- 
cefs of their acid, and are decompofed by the 
mineral acids. Thefe two bafes have not only 
more attraction with the tartarous acid than 
all the others, but Bergman places magnefia 
before the alkalis in his table of clective at- 
tractions. The tartrite of lime ferves, as we 
have feen, for extracting the tartarous acid by 
means of the fulphuric acid. | 

12. The combination of the tartarous acid with 
magnefia and alumine yields no cryftallizable 
falts but gelatinous or gummy maffes. Citizen 
Vauquelin, by examining the fulphate of ftron- 
tian found at Bouvron in the department of | 
la Meurthe, and the combinations of the bafe 
which he has extracted from it, fays that the 
tartrite of ftrontian formed by the union of the 
muriate of this earth with the tartrite of pot- 
afh, is foluble, and cryftallizes by the heat of 
ébullition, that it contains 52,88 of ftrontian 
and 47,12 of acid. 

13. When we unite tartarous acid with pot- 
afh, foda or ammonia, employing a propor- 
tion of the bafe lefs than is required for its 

fatura- 
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faturation, there is precipitated in the three 
combinations an infoluble acidule, which each 
of the bafes has the property of forming. The 
differences which each of thefe acidules prefents 
have not yet been examined ; and their analogy 
has only proved that the tartarous acid, in its — 
femi-faturation by each alkali, becomes in- 
finitely lefs foluble than the acid alone is, OT 
its entirely faturated combination with any of 
thefe three alkalis. Thefe acidules all refem- 
ble each other in being equally decompofable 
by the powerful acids, all which have lefs at- 
traction with the alkalis than the tartarous. 
acid has with the firft portion that unites with 
it. | ee 
14. The tartarous acid, combined with pot- 
afh, and entirely faturated, forms a foluble falt, 
which was formerly termed foluble tartar, or 
vegetable falt, and which is defignated in the 
new nomenclature by the name of tartrite of 
pot-ajh. We have feen above that the tartarous 
acidule, which is merely tartrite of pot-afh 
with excefs of acid, affords the fame falt by the 
addition of pot-ath: I have already indicated 
it, and have announced that I fhould fpeak of 

it in the hiftory of the tartarous acid. I fhall, 
therefore, here explain its principal properties. | 
Itis prepared by throwing tartarous acidule into 
a hot folution of carbonate of pot-afh: a lively 
effervefcence takes place by the difengagement 
of carbonic acid. Acidule is continued to be 
thrown in, till the liquor is faturated, and no 
| longer 
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longer produces any efférvefcence ; it is boiled 
for the fpace of about half an hour; then fil- 
trated, and afterwards evaporated to the for- 
mation of a pellicle, and fuffered to cool flowly ; 
cryftals are formed in it in long fquares ter- 
minated by two oblique faces. This fait has a 
bitter tafte; it fufes, fwells and blackens upon 
ignited coals. It yields pyromucous acid, oil, 
and much gas by diftillation ; it leaves a large 
quantity of alkali in its coal; it attraéts in a 
{mall degree the humidity of the atmofphere; 
and is foluble in four parts of water at forty de- 
grees. Its folution when kept for fome time 
_is decompofed, depofits mucous flakes, and leaves 
oily carbonate of pot-afh in the water. Lime, 
barites, ftrontian, and probably magnefia de- _ 
compofe it. The three firft bafes form in it an 
abundant precipitate. The mineral acids fe- 
parate from it the exceflive portion of pot-afh 
beyond the ftate of acidulous tartrite, and preci- 
pitate this acidule from its folution ; heated with 
it for a long time and violently, they take from 
it the whole of the pot-ath by altering its acid: 
it decompofes moft of the metallic folutions. 
The tartarous acid, added to the folution of 
tartrite of pot-afh, changes it into tartarous 
acidule which is quickly depofited in fmall 
cryftals. | | | 
15. The faturated combination of tartarous 
acid and foda, or the pure tartrite of foda, 1s 
much lefs foluble than the falt of Seignette or 
_ the triple tartrite of pot-afh and foda; it cryftal- 
Voz. VII. Aa lizes 


S54 TARTAROUS ACID. 


lizes in very fine needles or in thin plates, and _ 
not in large prifms of eight fides like the latter. 
Befides this is proved not to be the real falt of 
Seignette by the circumftance, that when a 
folution of tartrite of pot-afh is mixed with a, 
folution of this pure tartrite of foda, provided 
that both have been concentrated without, — 
however, cryftallizing, we immediately obtain | 
cryftals of this falt-of Seignette, or of tartrite _ 
of pot-afh and foda in prifms of eight fides, like | 
thofe of this triple falt. 7 

16. The ammoniacal tartrite, or the tartarous © 
acid faturated with ammonia cryftallizes well. 
This bitter falt is very foluble and decompofable 
by fire, by barites, ftrontian, lime, magnefia, and. 
‘the two fixed alkalis. The powerful acids pre-_ 
cipitate from it an acidulous ammoniacal tar- _ 
trite. Its folution is alfo fpontancoufly decom-. 
pofable with the aid of lime. : 

17. The tartarous acid decompofes all the al-— 
kaline falts, and takes from them the portion of. 
pot-afh, of foda and of ammonia which it re-. 
quires for forming acidules. _ It precipitates 
the nitrate, the muriate, and the acetite of lime, 
from which it feparates this earthy bafe. It is. 
evident that it is by no means fo weak as was. 
formerly believed, fince it has more ftrength 
than the mineral acids. | 

18. There are but very few metals upon which 
it exerts an immediate ation; but it unites: 
with the moft of their oxides. 


9 À. The, 


TARTAROUS ACID. 355 


A. The tartrites of arfenic, of tungften, of 
molybdena, of chromium, of titanium, of ura- 
nium, of cobalt, and of nickel, are" Bot “yet 
known. | 
_ B. It forms with the oxide of manganefe, 
from which it difengages a portion of the oxi- 
gen, a limpid folution. 

C. It does not aét upon antimony, even 
with the aid of heat; it combines well with its 
oxides, efpecially the vitreous fulphuret or glafs 
of antimony, and the powder of Algaroth ; it 
forms a tartrite of ‘antimony, which cryftal- 
lizes but very little, very irregularly, andiwhich 
yields, for the greater part, a gelatinous mat- 
ter: whence it follows that this combination, 
fo different from the antimoniated tartrite 
of pot-afh, cannot be fubftituted in its place. 

_ wD. It has no effeét upon bifmuth, but it 
* takes its oxide from the nitric folution, and 
forms a tartrite of bifmuth precipitated In à 
white and infoluble powder. | 
£. The tartarous acid, when triturated dry 
‘or liquid with mercury, favours its extinction, 
or its oxidation into the black ftate. It unites 
with its red oxide which it whitens; it decom- 
pofes and precipitates the nitrate of mercury, 
and forms, with its oxide, an infoluble tartrite 
of mercury, which quickly becomes yellow by 
the contact of the air and of light. It aéts 
neither upon the fulphate nor the muriate of © 
this metal. 

£, It attacks zinc in an aétive and powerful 

| Aag manner 
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manner, which prefents, by its contaét a rapid 
effervefcence and difengagement of hidrogen 
gas. The tartrite of zinc which is formed has 
not yet been examined. | | 

G. It has no direét aétion upon tin, or upon 
lead, though it appears to combine with their 
oxides. It whitens, by mere contact, the red © 
oxide of lead. It decompofes and precipitates 
the nitrate and the muriate of the latter metal | 
into a white infoluble tartrite. 

H. It aéts upon iron as upon zinc, diffolves — 
it with effervefcence and difengagement of. 
hidrogen gas, and affords a red folution which 
affumes the form of a gelatinous mafs without 
cryftallizing. Poured into the folution of ful- _ 
phate of iron, it does not precipitate it; but 
when the mixture is heated, according to M. 
Retzius, it feizes the portion of oxide which. 
detaches itfelf from this falt, and forms with it 
lamellated cryftals, little foluble, which, ac- 
cording to the fame chemift, are not precipita- 
ted by the pruffiates, unlefs acid of nitre is 
added. - 

I. Without fenfibly altering copper by "its 
firft contaët, it unites with its oxides and forms 
à fait of little folubility, of a green colour. Mr. 
Parker has obferved fmall, green, irregular cryf- 
tals formed at the bottom of the nitric and mu- 
riatic folutions of copper, into which he had 
“poured tartarous acid, which had produced no. 
fenfible effeét at the firft moment when it was 
mixed with them. 


a fet 


TARTAROUS ACID. 357 
K. It does not attack filver, or gold, or pla- 
tina, nor does it precipitate the nitric folution 
of thé firft, or the nitro-muriate of the fecond. 
However, the faturated falts effeét thefe preci- 
pitations, like that of all the other metallic 
falts, by a double attraction. 
__L. In general all the metallic tartrites, moft 
of which are pulverulent and little foluble, yield 
pyrotartarous acid by diftillation, are decom- 
pofed by the earths and the alkalis, form many 
triple tartrites, by the addition of a fmall pro- 
portion of thelatter, and always yield their oxides 
to the fulphuric acid, fometimes to the muria- 
tic, rarely to the nitric. None of them have 
yet been employed. © 
19. The tartarous acid is one of the ftrongeft 
vegetable acids; it yields only to the oxalic 
acid. Compared with the other vegetable acids, 
it appears more efpecially to differ from them 
by the proportions of its principles, and efpe- 
cially by that of the carbon. Citizen Vauque- 
lin and myfelf have found in our analyfes, that 
100 parts of this acid contain 70,5 of oxigen, 
19 of carbon, and 10,5 of hidrogen. ~ Hence it 
appears to follow, that in order to convert it 
into oxalic acid, it is only requifite to take 
from it 6 parts of carbon, and to add to it 6,5 
of oxigen, without at all changing its propor- 
tion of hidrogen, which is the fame as in 
the oxalic acid, 


D. Ufes, 
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D. Ufes. 


20. Nort much ufe has has yet been made of — 
the pure tartarous acid, though known fince. 
1770: it has hitherto been prepared, almoft ex- # 
clufively, in the laboratories of chemiftry, in 
order to determine its properties and nature. It 
may, however, be employed as a cooling, anti~ 
feptic, and antifebrile drink; and, in the War | 


of Liberty, a pretty. confiderable and very ad- 


vantageous ufe was made of it in the mili-@ 


tary hoipitals of the French Republic. Diluted 


with water, and fwectened with fugar or honey, © 


it forms a very agreeable and w UES kind 
of lemonade—a convincing proof that the 
faint and unpleafant tafte of the tartarous 


acidule depends intirely upon its femi-faturation | 


Me Un Sa ey Nu ae 


with pot-afh. As this acid may become fo ufe- « 


ful an objeét, it is effential to add an improve- 


ment, fmall indeed, but ufeful, to the art of 1 


refining the tartar, to that of preparing pharma- 
ceutically its faline and medicinal cae. 
It has been feen that there is feparated, in thefe 
operations, at leaft 0,07 of cream of tartar, 


and confequently a much larger quantity of 1 


tartrite of lime in an infoluble powder, or a 
vifcous pafte of tartar, and that this matter has 


been well examined by Citizen Vauquelin. It © 


will henceforth be advifable to colleét it in the _ 


abovementioned operations, to wath it well, to 


treat it with the fulphuric acid diluted with © 


water, and to extract from it the pure tartarous 
acid, 


VEGETABLE ACIDS. "999 


acid, which will be eafily kept, and exhibited 
in the folid and cryftalline form, or by giv- 
ing it the nature ofa fyrup with the addition of 
fugar, it may be fubftituted in place of the fyrup 
of lemons. 


SECTION IV. 


Of the Third Genus'of Vegetable Acids, or of 
the Empyreumatic Acids. 


1. I HAVE already fhown that a great num- 
ber of vegetable fubftances, heated in clofe 
veflels, yield by diftillation, acid liquors which 
did not exift in thefe fubftances previous to the 
action of the fire, and that this agent really pro- 
 ducesthem. It is not neceflary here to return 
to the explanation of this phenomenon, or to 
repeat, that it is by a change amongit the prin- 
ciples, and by a particular ee between 
the hidrogen, the carbon, and the oxigen, that 
this produétion of the empyreumatic acids takes 
ss 

. It is more effential to remark that thefe 
bids though different from each other, have, ne- 
verthelefs, (ee generic characters by which they 
approximate to et other. They derive thefe 
characteriftic properties from the very nature of 
the phenomenon which has given rife to them; 
they have all a burned: tafte, a particular fetid 
acrimony, which chemifts long termed Empy- 
reuma. It is manifeftly the fame as that which 

diftinguithes 
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diftinguithes the oils produced by diftillation; 
Ww iach, are ao défignated by the expreffion of 
empyreumatic oils. We alfo fee that the fub- 
{tances that afford thefe acids are at the fame 
time fufceptible of yielding empyreumatic oil, 
and that the fubftances which yield no oil do 
not furnifh acids. It is in this manner that | 
the citric acid, and efpecially the oxalic acid, 
which prefent no trace of oil in their diftillation, 
likewife prefent none of acid, whilft the tartar- 
ous acid, from which a very fenfible quantity 
of oil is extracted, yields at the fame time pyro- 
tartarous acid. | 7 

3. Hitherto only three empyreumatic acids 
are known; though it is very probable that — 
feveral others will be found by examining well 
the produéts of a greater number of vegetables 
than has hitherto been done, efpecially when 
we reflect that chemifts, whofe attention has 
long been engaged by the property which 
RUE Side tet poffefs of affording acid 
fae by diftillation, have thought it one of 
the characters the moft proper for ines 
thefe matters from the animal fubftances. 

The three fpecies of empyreumatic acids 
hitherto known, are the pyromucous, the pyro- 
tartarous, and the pyroligneous.* 


* Though thefe acids are now known to be the acetous 


flightly altered by oil, I have not thought fit to omit the fub- _ 
fequent fpecies. See appendix. 
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SPECIES L. 
Pyromucous Acid. 


1. I HAVE already defcribed this acid in the 
hiftory of the mucous bodies and fugar to which 
it belongs, as a conftant produ of the action 
which fire exerts upon them. I fhall here re- 
peat nothing concerning its properties, except 
what may ferve to charatterize it, by comparing 
it with the two others, and what belongs to its 
formation. Both thefe confiderations muft con- 
duct us to.a better knowledge of the nature of 
its products, and the charaéters by which they 
approach to, or are removed from the other 
‘genera of thefe compounds. 

2. As to the origin, or the formation of the 
pyromucous acid, by collecting under the fame 
genus the different immediate materials of ve- 
getables which afford this fpecies of acid by 
diftillation, or the action of fire in general, 
gum, the mucilages, the faccharine fubftances, 
and the amilaceous fecula, we fee that they have 
four very diftinét and very remarkable proper- 
ties: the firft, that they are fweet, taftelefs or 
infipid ; the fecond, that they form, with hot 
or cold water, gelatinous bodies; the third, 
that they contain and yield much coal in their 
analyfis; the fourth, that they are all converted 
into malic and oxalic acids, and fome of them 
at firft into mucous or fachlaétic acid. It is 


very 


= 
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very evident, that thefe four properties agree 
well with that of affording pyromucous aid 
that they depend upon the fame caufe, upon 
the fame primitive compofition, upon a very 
near relation between the proportions of their 
elements. 

3. The pyromucous acid is diodbintiad by 
its reddifh or brown colour, its pungent tafte, 
which, though empyreumatic in general, is dif- 
ferent from that of the two other acid products 
of fire, its fmell equally diftinét and particular, 
its property of ftaining the fkin red, the falts 
which it torms with the different bafes, its at- 
traétiors for thofe bafes, and the coaly mark 
which it always leaves upon the veffels in which 
itis heated. It cannot be doubted that it con- 
fifis of carbon and hidrogen combined with 
oxigen, though the proportions of thefe prin- 
ciples are yet unknown. - It is known that by 
its laft decompofition it yields water, carbonic 
acid, and infulated coal. | 


SPECIES. II. 
Pyrotartarous Acid. 


_ THE tartarons acid ule, and the acid which 
is ws ed from it, afford, as I have already men- 
tioned, a particular acid by diftillation, and this 
acid has no more analogy with that from which 
it proceeds, than is found between the pyromu- 

cous 


PYROLIGNEOUS ACID. ” 363 


« cous acid and the fubftances which furnith it. I 
have indicated the charaéters of this empyreu- 
matic acid; we have feen that its fmell, its 
tafte, and efpecially the falts which it forms 
with the earthy, alkaline, and metallic bafes, 
diftinguith it from all others, and have induced 
chemifts, at all times, to acknowledge it as 
a particular produét. | 

9. What is very remarkable in the production 
of this pyrotartarous acid, is that it is furnifhed 
only by the tartarous acid, and by the com- 
pounds into which it enters. . The caufe of this 
phenomenon, by which the pyrotartarous acid 
alfo differs greatly from the pyromucous, will 
be found when the anakyfis of thefe two acids 
fhall be made, and the proportion of the prin- 

_-ciples that enter into their compofition deter- 
mined. | ; 


Species III. : 
Pyroligneous Acid. 


1. THE pyroligneous acid refembles the py- 
rotartarous acid in the circumftance that there. 
is only one particular vegetable fubftance that 
furnithes it by the aétion of the fire: this is the 
ligneous matter, or wood, as its name exprefles. 
I fhall not treat farther concerning this acid in 
this place, as its hiftory ought to be placed 

under that of the ligneous matter to which 
jt belongs. I fhall only obferve, that the pyro- 
ligneous 
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_ligneous acid, afforded by all diftilled woods, is _ 
well charaéterized by its particular fmell, its — 
colouring property, and the falts which it forms | 
with the earths and alkalis». The difference — 
of this acid, from the two preceding, depends # 
upon the primitive nature of the ligneous fub- 
ftance, which is very different from that of the 
mucilages and the tartarous acid. 


SECTION V. 


Of the Fourth Genus of Vewetable Acids ; 
of the Faditious Acids, onteh have not hi- 
_ therto been found in Nature. 


1. IN the ingenious method of treating the 
vegetable fubftances by the powerful acids, and 
efpeciall by the nitric acid, difcovered in 

1776, by the illuftrious Bergman, ‘thefe fub- 
{tances are converted into feveral acids, which 
did not previoufly exift, and I have fhown that 
this converfion is owing to the change of the 
proportion of the principles, occafioned by the 
oxigen of the acid, which feizes the vegetable 
fubftance. In this mode of aétion, which is 
explained by the ee doctrine, there are 
two kinds of acid formed; the one are entirely 
fimilar to the acids found in the vegetables; the 
others, on the contrary, are alfogèther different 
from thofe which are found in the different ve- 

5 | getable | 
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getable fubftances, or at leaft from thofe that 
have hitherto been found, for we muft not con- 
found the limits of art with thofe of nature. 
Thefe form the fourth genus which I diftin- 
oe 

» It is not difficult to conceive, from what 
I ats hitherto fhown, that they derive their 
origin from a matter, or from fome matters 
originally different from thofe which afford 
the following; and in fat one of them, 
though it may proceed from feveral analogous 
matters, has however, in fome meafure, a ftrict 
limit of formation; this is the mucous or fach- 
lactic acid; the two others are produced feve- . 
rally by one of the particular matters, which are 
termed immediate materials of vegetables ; the 
,one with camphor, which on that. account is 
termed camphoric acid; the other with the 
cork or the epidermis of the barks, which I 
term in general fuber ; and on account of this 
origin the acid is termed the /wberic acid. 


SPECIES I. 
Mucous Acid. 


1. I HAVE already given, in the hiftory of 
gum, an account of the properties of the mu- 
-cous, or fachlactic acid: without returning 

again 
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again to what I have faid concerning it, I con 
tent myfelf with repeating that the infipid | 


mucilages are the only fubftances that furnifh 
this acid, which was firft difcovered by Scheele, 
and which he for fome time thought to be 
peculiar to the fugar of milk; that the fac- 
charine matter does not furnifh it by the action 
ofthe nitric acid, and that it is diftinguifhed 


from all the other artificial acids by its pulve- . 


rulent ftate, its little folubility, its weak tafie, 
and by its faline compounds. 


9. The exaé proportion of its principles has _ 


not yet been afcertained, nor is it known how 
far it differs in this refpeét from all the other 
vegetable acids. It may be fuppofed to con- 
tain a very large proportion of carbon, and that 
to the fuper abundance of this principle are to 
be afcribed its dry ftate, its infipidity, its info- 
lubility, its inalterability, and all the other 
properties by w hich it is charaéterized. 


It is, therefore, an acid hitherto too little 


known, and which deferves to be examined with 
great care, efpecially in its comparifon with the 
other fpecies of acids with binary radicals, with 
hidrogenated carbon, or carbonated hidrogen. 


- SPECIES 
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SPECIES IL 
Camphoric Acid. 


1. THIS is never formed except at the ex- 
penfe of camphor; I referits hiftory to that of 
this fubftance ; I fhall here onky obferve, that 

being produced by a ftrong and long continued 
action of nitric acid, it enjoys properties well 
characterized as a peculiar acid; that it ap- 
proaches in its nature to the benzoic acid, with 
which it has even been confounded by feveral 
modern chemifts ; but that it would differ from 
it, had it no other diftinétive property than that — 

of not being feparated from its folution in al- 
cohol by water, whilft the benzoic acid is very 
eafily feparated in this manner. Befides which 
I fhall hereafter fhow it to poffefs many other 
characteriftic properties. 


Species III. 
Suberic Acid. 


. 1 THE fame is the cafe with the fuberic 
acid, the conftant production of the action of 
the nitric acid upon cork: when once formed, it 

mire enjoys 
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enjoys properties which diftinguifh it from ali 
other artificial acids. Its fmell, its decompo- 
fition by fire, its manner of feparating from a 
fatty fubftance at the moment when it 1s 
formed, are charaéters well pronounced, and 
well diftinétive of its fpecies, not to mention 
other individul properties belonging to it, of 
which I fhall treat hereafter. | | 


Section VI. 


Of the Fifih Genus of Vegetable Acids; or of 
the Artificial Acids ue ae of 
Nature. 


1. I CANNOT dwell too much upon, or 
revert too often to the important difcovery of 
artificial acidification, and the approximation 
which exifts, if not between the proceffes, at 
leaft between the refults of the efforts of art, 
-and of the operations of nature. It is ex- 
tremely ftriking in the converfion of the not 
acid vegetable matters into acid fubftances, per- 
feétly fimilar to thofe created by vegetation. 


This identity proves that the change that has 


taken place in thefe matters, at the time of 
their artificial tranfition into the ftate of acids, 
is the fame as that which they: Ses pase in 
nature. | ft 

. Three 
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2. Three vegetable acids formed by the ef- 
forts of art have been difcovered : befides the 
oxalic acid, which was at firft termed acid of 
fugar, and found perfeétly analogous to that 
of forrel, &c. the malic and the tartarous acids 
have been enumerated in this order. I fhall 
here fay a few words concerning each of thefe 
faétitious acids, of which I have already fpoken, 
or which J have defcribed as native acids. 


SPECIES I. 
Fattitious Malic Acid. 


1. SCHEELE was the firft who afferted that 
he had converted the infipid, or not acid vege- 
table fubftances into malic acid. He even 
found that all thofe that yielded oxalic acid 
by the nitric acid, were at the fame time 
capable of furnifhing malic acid. Mr. Herm- 
fiaedt has fince confidered the faétitious malic 
acid as a kind of preliminary to the oxalic acid, 
as on the one hand it is produced at the fame 
time with it, and on the other capable of 
pafiing to the ftate of oxalic acid. 

2. Since the time of Scheele, it has been dif- 
covered that the oxigenated muriatic acid pof- 
feffes the property of converting the infipid 


vegetable fubftances into malic acid much 
Vou. VII. Bb - more 


=> 
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more fpeedily than is done by the nitric acid, 2 | 


that this converfion is more permanent, that it. 
pañes lefs eafily into the ftate of oxalic acid, 


than when it is: produced by the aétion of thee 
nitric acid. It is fufficient to throw gum in the | 


{tate of powder into the liquid oxigenatel mu- | 


riatic acid, and to ftir it therein for fome time, : 
in order to convert it into malic acid. 


Species II. 


1. THE opinion of the poffibility of form-, 
ing the tartarous acid artificially, refts upon 
the authority of Mefirs. Crell and Hermftaedt. 
They have afferted that they have fucceeded. 
in effecting this decompofition by means of the. 
nitric acid: but no chemift has fpoken of its 
fince, or caumimen their firft refult. The. 
poffibility of the circumftance, however, can-\ 
not be denied, unlefs we have exact experi-\ 
ments to oppofe to their affertion; and there is” 
nothing to oppofe the poffibility of this acid. 
being formed by the efforts of art, as feveral 
| others are formed. 


i 
SPECIES 


| 
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: Spectres III. 
FaGitious Oxalic Acid. 


i. OF all the acids that exift in nature, this 
is the moft eafily and moit abundantly imitated 
or fabricated by art. Befides the mucus and 
the fugar, whofe converfion into this acid by 
means of the nitric acid I have already indi« 
cated, we fhall fee hereafter, that a great num-. 
ber of vegetable and animal fubftances equally 
poffefs the property of furnifhing it by the 
action of the fame acid. I pele already 
fully examined its properties, I {hall here only . 
add its moft diftinétive characters founded upon 
its cryftallizability, its rapid decompofition into 
water and carbonic acid, its attraétion for lime 
fuperior to that of all the other acids, and the 
infoluble falt which it forms with this bafe, 
whether it be combined with it inan immediate 
manner, or whether it takes it away from any | 
other acid. 


Bb  : SECTION 


372 VEGETABLE ACIDS. 


SECTION VIL. 


Of the Sixth Genus of Vegetable Acids ; 
of the Acids produced by Fermentation. 


1. NOTHING. is more common than to fee 
vegetable matters become fpontaneoufly acid, 
by a proper inteftine motion of their own fub- 
ftance. Befides the amylaceous fecula, the vi- 
nous liquors, &c. the ftalks, the leaves mace- 


rated in water, fpeedily affume the acid nature; — 
and the roots undergo the fame alteration. Thefe … 


are real fermented acids that are formed under 


thefe circumftances, and there has even been . 


deduced from their formation a well-marked 


charaéter of the vegetable fubftances, by calling » 


them ace/cent. 


2. Notwithftanding the multiplicity of ve-@ 
getable fubftances that become acid by fermen- … 
tation; notwithftanding the very natural pre- | 
fumption which leads us to believe that feveral _ 
different acids are formed by this inteftine mo- — 
tion, only two acids have yet been diftinguifhed — 
amongft thefe produéts. And one ofthe two, © 
the acetic acid, is a a modification of. 


the acetous. 


« SPECIES 


12 
~ 
Sra) 
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SPECIES I. 
Acetous Acid. 


1. AS the properties of this acid will be 
explained in detail in the article concerning 
the acid fermentation, I fhall content myfelf | 
in this place with obferving that this acid is not 
couftantly the product of fermentation; that 
it is not always the effect of the fournefs of 
wine; but that it frequently proceeds from 
- the alteration produced in vegetable fubftances 
by the fulphuric or muriatic acid. 


Srecies II. 
Acetic Acid. 


1. THOUGH the acetic acid, the hiftory of 
which will follow that of the preceding, is 
ranked here as a product of fermentation, it is 
merely aconfequence of acidification, and it fuc- 
ceeds the formation of the acetous acid; from 
which, as fhall be fhown hereafter, it differs 
only by a particular modification. 


ARTICLE 
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ARTICLE VIII. 


Of the Fifth of the immediate Materials of — 


Vegetables: of the Fecula. 
| A. Situation. 


1. THE name of fecula is applied in che- 
mifiry to the dry, pulverulent and efpecially 
white matter, which is precipitated from water 
in which feveral parenchymas of vegetables 
have been fteeped.. Though this name has alfo 
been given to -the fibrous fubftances which im- 
pair the tranfparency of the exprefled juices of 
plants, after the Latin word /æx feces (ordure), 
and though it is in conformity with this expref- 
fion that the juices are faid to be defecated, in 
order to deprive them in fact of their fecula, yet 
thefe remains of vegetable fibres, which belong 
to the ligneous matter, are at prefent no longer 
cédé with the PLR properly fo called. 


On this account it has been propofed to defi 1g- | 


nate this by the expreflon of amylaceous fecula, 
becaufe ftarch is in fat the frit and the moft 
known of thefe fubftances. 

2. The fecula properly fo called, or the amy- 


laceous fecula, is met with in different organs 


of vegetables ; it exifts in all the tuberous roots, 


fuch as thofe of the potatoe, of the orchis, of 
briony, 


» 


1 
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_briony of manioc, &c. It is evident that 
the clafs of thefe feculent roots muft be extre- 
mely numerous and varied, and that in general 
wemay recognize them by their brittle, feemingly 
granulated parenchyma, eafy to be bruifed, and _ 
reduced into a foft pafie under the finger, and. 
prefenting in this pafte, when expofed toa ftrong 
light or to the rays of the fun, a brilliant, filky, 
or filver-like texture. We may alfo convince 
ourfelves of the exiftence of the fecula in roots, 
by the property which they have, when they 
have been bruifed, of giving to water in 
which they are agitated a milky opacity, as 
‘I fhall foon fhow more fully.  Laftly,. thefe 
foots, more or lefs charged with fecula, are 
alfo charaéterized by the property of becoming 

. brittle, and more or lefs tranfparent, when they 

are dried, either by expofure to the rays of 

the fun, or by the heat of a moderately warmed 

ftove. eee | 
3, There are fome ftalks of plants, or rather 

trunks of trees, which contain a more or lefs | 

‘confiderable quantity of fecula, fuch is efpe- — 

cially the trunk of the palm tree, and undoubt- 

edly of a much greater number of trees or plants 
which are not yet known, and which furnifh 
in fome climates an abundant nutriment to men 
and animals, There are as yet only fome fpe- 
cies of the palm, and efpecially the trunk of 
the cycas circinnalis, from which the nations 
of Afia known by the European travellers and 

| | philo- 
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philofophers derive a confiderable quantity of 
fecula, as I fhall fhow hereafter. 

_4. In the enumeration of the vegetable parts 
which afford fecula, I muft not omit obferv- 
ing that none of it is extraéted either from 
the leaves or the flowers, and that what is fome- 
times termed fecula, and is feparated from 
the juice of the firft of thefe organs, is only a 


the ligneous fubftance which impaired its tranf- 
parency ; accordingly, as I have already indi- 
cated, this fibrous fecula ought not to be con- 
founded with the real amylaceous fecula; and 
nothing is more proper for well fixing their 
difference than the propofition that neither the 


À 


detached portion of the fibrous texture or of 


! 
a | 
| 
| 
| 
| 


Jeaves properly fo called, nor the flowers, contain 


any of the latter, : 
5. Some fruits, and efpecially all thofe that 


are flefhy, parenchymatous, brittle, fufceptible | 


of being dried or baked, and foftened by hot 


water into-a kind of femi-tranfparent jelly, con- 


tain a more or lefs confiderable quantity of 
real fecula, though chemifts have hitherto 
{carcely remarked it, becaufe they knew that 
it is not extracted from them, and that it can- 


not be prepared and employed like the other 


fecula. And in fat, thefe fruits are at the fame 
time more or lefs pulpy, faccharine, mucous, 
and mixed with fo large a quantity of infipid 


or faccharine mucilage, with which the fecula 


intimately adheres, that it would be difficult 
to extract it from thefe mixtures for economical 
ufes :- 
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ufes: but it is, neverthelefs true, that when 
thefe foluble and vifcous fubftances have been 
extracted by chemical operations, by accurate 
preffure and wafhing, there remains a white 
matter, in a brittle pafte, {till mixed with fibrous 
and ligneous matter, but which contains amy- 
 Jaceous fecula, more harfh and crude indeed 
than that which is furnifhed by the other parts 
of plants. 

6. The feeds or the grains feem to be the 
vegetable organs in which nature has depofited 
the largeft quantity of amylaceous fecula; and 
as it is in thefe fubftances that animals find 
the moft abundant nutriment, we alfo find by 
obfervation that this matter is deftined by na- 
ture to ferve as aliment to the vegetable embryo. 
: There are even fome feeds, efpecially thofe of 
the gramineous plants, which feem to be en- 
.tirely formed of this feculent matter: accord- 
ingly, it is from this kind of parts that the moft 
pure and the moft abundant ftarch is extracted. 
In many other grains the amylaceous fecula is 
mixed with colouring parts, extracts, mucilage, 
oroil. In this confifts the chemical difference 
which exifts between the different kinds of 
feeds. 

7. Laftly, there are fome fpecies of vegeta- 
bles, the whole of which and all their parts 
appear to be tiffues of feculent matter, or to 
contain fuch an abundance of it that they ferve 
entirely to form real farina. Such the genus 
of lichen appears efpecially~to be, amongft the 

{pecies 
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fpecies of which are particularly diftinguifhed 
the Lichen Iflandicus, of which a kind of bread 


is formed in Iceland, and the lichen rangiferi- : 


nus, which fo eafily nourifhes the rein-deer. 
Such appear to be alfo feveral fpecies of ferns, 
the ftalk or the roots of which furnifh the in- 
habitants of feveral of the South-Sea iflands 
with a food which much refembles our fari- 
naceous aliments, and is converted, by baking, 
into a kind of cake or agreeable pafte, fimilar 
to our bread prepared from grain. 


B. Extratlion. 


8. THE amylaceous fecula is extraéted by 
fimply pounding the vegetable parts that-contain 


it, and agitating thefe pounded parts in water. 


The fecula is often found to be mixed with two 
kinds of fubftances : the one foluble in water, 
which remains diffolved in the fupernatant liquor; 


and the others, not being foluble in this liquid, 


are parenchymatous, fibrous and woody. The 
latter, which are much heavier and much groffer 
than the fecula, are firft depofited im flakes, 
and leave the ftarch fufpended, in a very fine 
and very light-white powder in the water, which 
1s then turbid like milk. . 
9. In order to feparate this parenchymatous, 
grofs and heavy matter from the pulverulent 
fecula, which is capable of being fufpended for 
avery confiderable time in water, a very fimple 


and commodious means is employed. After — 


having 


\ 
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having rafped the feculent root, the flaky pulp 
which proceeds from it is put upon a rather 
clofe hair-fieve ; water is poured upon this pulp, 
which is worked with the hand, and rubbed 
with a rounded fpatula. The water, interpofing 
itfelf between the particles of this parenchy- 
matous pulp, and being every where in contact 
with it, detaches from it the fecula with which 
it is enveloped, and carries it along with it 
through the mefhes of the fieve. This wafhing 
and agitation is continued till the water runs 
off without opacity, that is: to fay, till it has 
carried away all the fecula: there then remains 
upon the filtre a parenchymatous grey or femi- 
tranfparent portion... The water which pañes 
through the fieve falls into the veffel, in which 
' itas received turbid and white like milk; it de- 
pofits in the courfe of time all the fecula which 
it contains, in a white layer which occupies 
the lower part of the veflel, and diminifhes in 
thicknets in proportion as its particles approach 
each other, but remains thick and like a very 
_ fine pafte, on account of the water which it re- 
tains between its particles, The water that has 
_. become clear at its furface is poured off; the 
 fecula is dried after it has béen cut into frag- 
ments, which are {pread. upon pieces of blotting 
paper; when it is fufficiently dry to be eafily 
divided by the preffure of the finger into a 
fine-and foft powder, it is properly prepared. 
-10. ‘This’ operation is! moft frequently per- 
formed im the large way for the purpofes of life, 

and 
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and then it is praétifed in rafping mills moved 
by handles, or even by water: in this manner 
the potatoe is treated. As to the farinaceous 
grains which are almoft entirely compofed 
of amylaceous fecula, it is almoft always 
thought fufficient to bruife them under mill- 
{tones moved by the wind, water, or fire-en- 


gines. This ground corn yields the farina, and ” 


is feparated more or lefs eafily from the bran or 
the fkins bruifed by the mill-ftone, accord- 
ing to the kind of grain which is employed. 
However this farina is not confidered as pure 
fecula; it is neceffary to wath it with water, and 
fuffer it to depofit the ftarch which this fluid 
dilutes and carries with it, in order to feparate 
it from the portion of foluble and infoluble 
matters which it contains, and of which I fhall 
ipealk hereafter. 

‘11. It is eafy to fee, that a lie to the 
greater or lefs purity of the fecula, or accord- 
ing to its natural mixture with different fub- 
ftances, fuch as the mucilages, the faccharine 
bodies, the extracts or the colouring parts 
which it contains, it requires to be treated by 
a more or lefs careful or repeated wathing ; 
the water diffolves thefe foreign fubftances 
_ and thus retains them, fuffering the fecula to 
be precipitated. By evaporating the liquid, 
by means of fire, we colleét thefe foluble fub- 
ftances, difcover their nature, and determine 
their quantity. In the procefs of the puri- 

fication of the fecula, the wafhing is continued 
till 
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till the water employed has neither colour nor 
{mell. There is no feculent vegetable matter, 
however acrid, however bitter, however co- 
Joured it may be, which will not by this means 
yield pure and white fecula. In this man- 
ner ftarch is extracted in confiderable purity 
from all the farinas of leguminous feeds, yel- 
low, green, or fawn-coloured, and even from 
the acorn and the horfe-cheftnut, which how- 
ever are of all the feeds thofe which contain 
the moft matter foreign to this vegetable prin- 
ciple, and of an acrid, acerb, bitter, or dif: 
agreeable tafte. There are a great number of 
fubftances which, if treated in this manner, 
might become ufeful, but which have not hi- 
therto been employed for this purpofe. 

12. When the fecula is accompanied with 
oily fubftance, which is efpecially the cafe in 
the grains of the cruciferous plants, in the feeds 
of the fyngenefian compounds or plants, in the 
kernels of ftone-fruit, in the feeds of the cucur- 
bitaceous plants, &c. we begin, in order to 
extract it, with the expreffion of the oil, as 
fhall be fhown in the hiftory of this laft fub- 
ftance. When the oil has been:feparated, the 
_ pafte or the cake which comes out of the prefs 
is wafhed with water, as the pulps of the roots 
the ftalks, the farinæ of the gramineous plants 
are treated; and in faét, when once exhaufted | 
of oil, the parenchyma of the feeds, which are 
in general called emulfive, fuffers its fecula to 
precipitate from the water; whereas, previous 
to 


~ 
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s 


to the extraction of the oily fubftance, it res 
mains fufpended with the oil in the ftate of 


emulfion ; however there is a part which is at- 
tached to the parenchymatous portion of thefe 
feeds that does not enter into the emulfive li- 
quor. 

13. The advantageous effects of the employ- 
ment of water in the feparation and purification 
of the fecula will be ftill better conceived, when 
it is remarked, that we may thus even obtain 
it pure, wholefome, mild, and alimentary, 
from the midft of the moft acrid and poifonous 
pulps, without its retaining any thing of the 
deleterious property of the pernicious juice, or 


extract which accompanies it. In the diftinc-_ 4 


tion of the fpecies I fhall efpecially apply this 
remark to the fecula of briony, that of the 
manioc, &c. | 


C. Phyfical Properties, 


14. The fecula thus extraéted, prepared and 
purified, is a white powder of a faint tafte, or 
almoft without any, very:little or very-flightly 
patty in the mouth, more or lefs adhefive to 
’ the tongue and palate, light and foft under 
the finger, dividing itfelf very eafily, attaching 
itfelf fenfibly to the fkin, to which it adheres 
when applied to it rather ftrongly. 

15. When viewed with attention, efpecial- 


ly while the rays of the fun fall upon it; or : 


with a good magnifying glafs, we perceive 


3 it 9 
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it to be formed of {mall- tranfparent. glo- 
bules, brilliant, filvery, filky in their mafs, 

and refembling a kind of cryftalline matter : 
when compreffed with force, it emits a -flight 
found, a peculiar kind of crackling, aiieh 
every one muft have obferved in fine ade well 
prepared powder. 

16. It floats upon water, appearing at firft 
not to become moiftened, and is penetrated by 
that liquid but very flowly; it even poffeffes 
when thrown upon this liquid, a kind of ofcil- 
latory or rotatory motion, which continues a 
long time, and does not ceafe till oil is applied 
to the furface of the water, or till it is entirely 
impregnated with this liquid. 


D. Chemical Properties. 


17. It muft firft be obferved, in order to un- 
derftand the chemical properties of pure fecula, 
that, from whatever vegetable matters it is ex= 
tracted, whatever coloured or fapid admixture 
it had at firft, it is always the fame with re- 
{pect to its intimate nature, and that it is an 
abfolutely identical body, to whatfoever plant it 
may have belonged. It prefents only fome dif- 
. ferences of whitenefs, finenefs, apparent texture, 
or lightnefs; but its intimate qualities or its 
nature prefent none. 

18. Well purified ftarch, which I thall ta ae as 
an example of the genus, when expofed to the fire 
and air, upon anignited coal, becomes coloured, 

pailes 
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paffes through the fhades of yellow, orange, red, 

and brown, before it becomes black; is foftened, 

fwells, exhales a pungent white fume, of a not 

difagreeable acid fmell, analogous to that of 
mucus and of fugar. The coal which is thus 

formed is a little more voluminous than the 

fubftance itfelf was, though fenfibly lefs fo than 

that of gum. When diftilled with a pneu- 
mato-chemical apparatus, water is obtained 

charged with pyromucous acid, fome drops of 
red or brown oil, much carbonic acid, and car- 
bonated hidrogen gas. This laft burns with a 

light blue flame, and ina rapid manner; its 

flame, when it is kindled in a narrow and long 

bell-glafs, defcends horizontally in the veffel ; 

there remains a coal of a fingle piece, a little 
fpongy, eafy to be burned, which leaves only 

fome traces of pot-ath and of lime; the latter is 

united with phofphoric acid. This analy fis Te= 

fembles that of the mucus. 

19. Starch does not appear to experience any 
confiderable alteration by expofure to the air; 
through it attracts moifture ; it collapfes and be- 
comes in the courfe of time fatty and vifcous, 
as it were, and contra¢ts a four tafte, with a fmell 
as if rancid; but it requires a great length of 
time before this effeét is es There is no 
mutual action between ftarch and the fimple 
combutftible bodies. 

20. It may be diluted in pure and cold water, 
by motion and agitation; and forms with it 
a kind of patte without cohefion, and not ductile, 

which 
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which dries and cracks in the air. When a 
larger quantity of liquid is added, the ftarch 
remains for fome time fufpended in it, and ap- 
pears like a kind of thick milk. If we fuffer it 
to remain in this ftate with the Fr at a tem 
_perature that exceeds fifteen degrees of Reau- 
mer, it ferments, rifes, becomes a little heated, 
and turns four. Thefe phenomena take place - 
in a much more fpeedy and.powerful manner, 
when it contains fome foreign principles, fuch 
as the gluten, or an extractive and colour- 
ing matter: thus the farina of corn ferments, 
ot becomes fpontaneoufly four in the procefs 
of ftarch-making ; but in this work itfelf, the. 
portion of ul St elcapes acefceney, is 
feparated more pure and white from the differ- 
ent foreign matters that were united with it. : 
It is believed that the acid which is formed in 
this cafe, and which exifts in fo marked a man- 
ner in the four water of the ftarch-makers, is 
acetous acid ; though I do not know that it 
has been fubmitted to a particular examination. 
21. Boili ing water aéts upon ftarch in a very 
different manner. At this temperature, ine 
whole of the fecula is diffolved in the liquid ; i 
forms a kind of gelatinous tranfparent ae 
ftance. On this account the produét of this 
operation is termed potatoe-jelly, when it is 
made with the fecula extraéted from that root. 
. This property is the diftinétive charaéter of pure 
 fecula. There is no fecula, from whatever ve- 
getable matter it may have been taken, which 
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does not prefent it in a more or lefs marked | 


manner, and which is not eafily recognizable 
by the gelatinous and tranfparent confiftence 
which it affumes by this operation. It then 
becomes very fimilar to a mucilage, and ap- 


pears to pafs into the mucous ftate. In faét, 4 


if we expofe to a gentle and fufficiently con- 
tinued heat, this fpecies of vegetable jelly, it 
thickens, dries, becomes brittle, retaining a 
femi-tranfparency, and greatly refembles a gum, 
all the produéts of which it affords. In this 
fiate it is very difficult to diftinguifh 1 from the 
mucous fubftance, and it deviates from it only 
by very flight differences: accordingly, moft 


chemifts have been led to confider the fecula as 


a kind of mucilage condenfed, become dry and 
pulverulent, and infoluble im cold water, by the 
progrefs of vegetation itfelf, fufceptible of repafs- 
ing into its former ftate by the combined aëtion 


of caloric and of water. This opinion becomes — 


very ‘probable when we obferve that the veget- 


able fubftances moft fufceptible of becoming 3 


charged or filled with ftarch, prefent, previous to 
its formation, a kind of tranfparent jelly, which 
becomes white like milk, afterwards thickens, 
condenfes, and dries in proportion as its matu- 
rity advances. The accuracy of this obferva- 
tion is known in all the cereal grains, and 
in the emulfive feeds, which pafs through the 


fucceflive ftates of jelly, of thick milk, and of : 
a kind of mucilage, tranfparent, and afterwards : 


opaque, 


FECULA. 387, 


opaque, before they affume the folidity which 
ought to characterize them. 

- 92. In this gelatinous or mucous ftate, which 
the fecula affumes by means of boiling water, 
it has the faint tafte or infipidity of the muci- 
 lages, the property of being thickened by the ac- 
tion of the fire, or being diluted and diffolved in 
water, and of turning four in the courfe of time. 
It particularly acquires the property of being 
_eafily digefted, and ferving for the nourifhment 
of man, with much greater promptitude than 
it could in its dry, pulverulent, and infoluble 
form. Accordingly this kind of boiling or fo- 
lution in hot water, which is manifefted and 
marked by a particular fmell which is fuf- 
ficiently agreeable, is the moft general, and, 
in fome meafure, the moft conftant preparation © 
which men employ for converting the fecula 
into a more pleafant and lighter nutriment, 
whieh very quickly recruits their ftrength, and 
is fpeedily converted into their own fubftance. 
It is efpecially under this form that it is given 
to children, with whom it is fometimes fubfti- 
tuted inftead of the milk of their mothers, 
or fupplies its place pretty conftantly, as we 
fee among ft moft civilized nations. _ 

23. The acids with fimple radicals, alter the 
amylaceous fecula more or lefs powerfully, and 
comport themfelves with it precifely in the fame 
manner as with mucus. When diluted with 
water they diffolve it, efpecially with the aid of 
heat, much more quickly and eafily than water 

Cer? alone 
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alone does; they form with it a kind of jelly 
or mucilage of a perfect tranfparency: when ~ 
they are concentrated they decompofe it. The 
fulphuric acid blackens it, forms water and 
acetous acid by the union of its principles, 
which it folicits in another order than that in — 
which they were combined, and precipitates car- 
bon from it... With the affiftance of fire it difen- 
gages carbonated hidrogen gas fromit, asitdoes 
from gum or fugar. The muriatic acid atts ‘ 
in the fame manner upon ftarch, but much 
more flowly than the preceding acid. The 
nitric acid diffolves it by heat without reduc- 7 
ing it to coal, difengages nitrous and carbonic 
acid gas, does not precipitate mucous acid 
from it, as it does from the gums, but converts 
the whole amylaceous mafs into malic and oxa- 
lic acids. The carbonie acid renders the fecula 
more foluble, and promotes its acefcency. 

24, The cauftic or pure alkalis, diffolve fe= 4 
cula with the help of water, reduce it to a gela- 
tinous ftate, but do not alter its intimate nature # 
except with difficulty and at ahigh temperature. M 
The falts which quickly part with oxigen, burn 
and decompofe it. Thus it is deftroyed by ni- 
trate of pot-afh when heated with it...Itan+ 4 
flames and detonates violently -by mere preflure 
or percuffion, with the fuper-oxigenated muri- 
ate of pot-afh, which inflames it. 

95. The metallic oxides alfo burn it, efpe- — 
cially thofe that are little tenacious of their 
oxigen; the fame is the cafe with the metallic 

folutions 
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 Tolutions, from which it frequently feparates 
the oxides by mere contaét, continued for a 
longer or fhorter {pace of time, colouring them, 
as they ufually are, according to the different 
proportions of oxigen which they yield to it. 

26. Fecula unites eafily in nature, and even 
by the operations of art, with moft of the dif- 
ferent immediate materials of vegetables ; thus 
it is found affociated in plants with the ex- 
tracts, the mucus, the fugar, the oils, the co- 
louring matters, and the pinion Art allo effects 
thefe faétitious afléciations pretty eafily, efpe- 
cially that with the colouring fubfiances ; by 
this means, as I fhall fhow cases: are be 
cated the colours fo much ufed for paper,. and 
fometimes even for valuable paintings, which 
‘are known by the name of lakes. 

27. From all the chemical properties which I 
have juft prefented relative to the amylaceous 
fecula, it may be concluded that this body is a - 
kind of dry and pulverulent mucus, different 
however from the gummy matter in its afford- 
ing no mucus acid by the aétion of the nitric 
acid, and its not being foluble in cold, but only 
in boiling water. It announces itfelf as being 
a little lefs carbonated than the latter, though 
I cannot yet prefent the proportion of the prin- 
ciples that enter into its compofition, It might 
be faid to follow the faccharine matter very 
nearly, and we {hall fee hereafter that it ap- 
pears to be actually capable of forming it by a 
peculiar alteration of its own fubftance. As 
fome chemifts have announced that the fecula 


affords 
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affords fenfible traces of ammonia in its analy- 


fis, it fhould feem, from this circumftance, that | 


the fecula contains azote amongft its primitive 
principles. However this affertion relative to 
the produétion of ammonia in the analyfis of 
ftarch by fire wants confirmation, and cannot 
yet be admitted as a demonftrated fact. 


E. Species of Feculas. 


98. Taoucu there is only a fingle fubftance 
that ought to bear the name of fecula or ftarch ; 
though this fubftance is exactly of the fame 
nature in all vegetables, when it has been ex- 
traéted and purified with eafe by chemical pro- 
ceffes, it is a matter of too great importance 
to fociety to be well acquainted with the prin- 
cipal ftates in which it exifts in nature, as is 
alfo the art, which is founded upon this know- 
ledge, of applying it to the different ufes to 
which it may be made fubfervient, for us to 
omit paying fome attention to the fpecies of it 
which nature prefents. It is very evident at firft 
that the diftinétion of thefe fpecies can be found- 


ed, and their real difference eftablithed, only 


upon the different mixtures which it prefents in 
the vegetables that furnifh it, as well as upon 
the diverfity itfelf of the parts from which it is 
extracted. 

29. Under the firft relation, that is to fay, 
under that of the different mixtures, or combi- 
nations which diftinguifh the amylaceous fe- 
cula in vegetables that contain it, we may 

| admit 
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admit fix principal ftates, or fix fpecies of fe- 
cula, according to the nature of thefe different 
fubftances which are mixed with it. I fhall 
firft obferve, that it is no where abfolutely 
or intirely pure and infulated, that wherever it 
is met with, it is alloyed with fome foreign 
_ fubftances, and that on this account we are 
obliged to feparate it by water, which takes 
it up in powder and depofits it, retaining the 
foluble matters, and leaving feparate the grofs 
parenchymas which likewife altered it. The | 
fix principal fpecies which I diftinguifh, by 
adding to their names adjectives which charac- 
terize each foreign matter, are the glutinous 
fecula, the extra@ive fecula, the mucous fecula, 
_. the faccharine fecula, the hie fecula, and the 
acrid fecula. | 

A. The glutinous fecula is that which 1s 
found naturally united with glutinous matter; 
it is found in wheat, and, in general, in all 
the cereal grains, though moft oe them con- 
tain much lefs gluten than the firf We fhall 
fee in the fubfequent article by what procels 
the feparation of the gluten, which gives it 
particular properties, 1s ou 

B. The extractive fecula always recognizable 
by its fawn, yellow, greenifh, &c. colour, 1s 
efpecially found in the leguminous feeds, and 
in the farina which is obtained from them 
by grinding. It is to an extract that it owes 
its colour and its harfh, acerb, herbaceous, bit- 
ter tafte, as well as its more or lefs pungent fmell. 
. The farina of peas, lentiles, French beans, lu- 
pines, 
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pines, chich-peas, &c. is of this fpecies. There 
are alfo found varieties more infupportable and 
more difficult to be purified in the horfe-cheft- 


nut, the acorn, &c. It is very difficult to ex- 


tract it pure, which requires long and abundant 
waihings. % 

C The, mucus fecula, well charaéterized by 
its vifcous gluey fiate, exifts in many roots, in 
all the unripe kernels, in the cereal grains in 


the milky ftate. Sometimes it is only the tran- - 


fition from the mucous to the feculent ftate ; 
fometimes it remains in the gluey and mucous 
form at all the periods of vegetation. The root 
of the potatoe, convolvulus patatas, 1s the moft 


marked and ftriking example of it. This fecula — 


is very difficult to be obtained pure. 

D. The faccharine fecula, or the natural 
mixture of fecula and fugar, is found in feveral 
roots, in fome faps, and even in the gramineous 
feeds when they have germinated. It is one of 
the moft ufeful affociations which nature can 
prefent to man, and it is the fubftance which 
he feeks with moft avidity for his nourifhment. 
Both food and condiment are united in this 
natural combination. The fugar is very eafy to 
be feparated from the fecula, on account of its 
great folubility 1m water; and the moft fimple 
wafhing is fufficient for a operation, 


FE. The oily fecula is very frequent in a bell 


number of emulfive feeds, or thofe which by 
being bruiied, together with water form a milky 
liquid. When the oul has been feparated by ex- 
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preffion, the fecula which remains, befides that 
it obftinately retains a fmall quantity of it, as 
is perceived by the unétuofity of the pafte of 
kernels, is alfo mixed or charged with a mucous 
and extractive matter, and even with fome lig- 
neous particles which cannot be feparated from 
it except by feveral fucceflive wa(hings and de- 
pofitions. 

F. The acrid fecula, whether it be pungent, 
like that of the cruciferous and antifcorbutic 
roots, or cauftic and burning, hke thofe of 
arum, of affarabacca, of briony, &c. or poi- 
fonous, like that of manioc, owes this pro- 
perty to a portion of the juice of the plant 
itfelf that remains upon its furface, and which, 
when it is dried, without having been pre- 
vioufly wafhed in a large quantity of water, 
preferves in it a part of the properties, whe- 
ther alterative, purgative, or even poifonous, 
which the intire juice itfelf poffeffes. We may 
deprive it of this tafte, and render it very mild 
and fimply nutritious, by merely wafhing it 
with pure water, in fufficient abundance not to 
leave any foreign parts. 

. 30. It muft be added to this enunciation of - 
the fix fpecies of fecula, diftinguithed by the 
foreign matters that are mixed or combined 
with it by nature, that the fecula is often 
found affociated at the fame time with feveral 
of thefe matters, which I have only indicated 
feparately in order to prefent the mixtures in 
an orderly arrangement. Thus the fecula of 

the 
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_the leguminous plants, or the farina of peafe, 


beans, &c. frequently contains one or two ex~ — 


tracts, a colouring fubftance, and a mucous mat- 
ter. The pafte of kernels of different kinds, be- 
fides the oil, contains, as I have announced, co- 
louring matter, extraét, mucilage, ligneous mat- 


ter, and fometimes even faccharine fubftance. It : 


is moreover evident, that thefe multiplied com- 


binations may greatly vary, according to the © 


different fiates of modification of the trees or 
plants which furnifh them. 

31. Another diftinétion, no lefs important to 
be made between the feculas, is that which re- 
lates to the vegetable parts from which they are 
extracted. It is to this diftinétion that the 
feries of the fpecies of fecula which are prepared 
for the purpofes of fociety really appertains. 
Amongft the feculent and acrid roots are reck- 


oned thofe of briony, of arum, of manioc, of : 
potatoes, and of orchis; amongft the ftalks, — 


thofe of the palm, which furnifhes fago ; amongft 
-the feeds of the graminaceous plants, meal, pro- 
perly fo called; amongft the clafs of vegetables 
which feem to be intirely compofed of it, the 
nutritive pafte of the Lichen Iflandicus ; finally, 
we may alfo enumerate amongft thefe fpecies 
the pafte of paper. I muft fay a few words 


concerning each of thefe feculas in particular, — 


and even add fome details concerning thofe ve- 
getables, which, though none has hitherto been 
extracted from them, may afford very ufeful 
feculas. 


A, The 
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A. The fecula of briony formerly was pre- 
pared for pharmaceutical ufes, After this root 
had been peeled, rafped, and preffed, it was fub- 
mitted to the prefs, by which means a tur- 
bid and milky juice was extracted, which was 
filtrated ; the fecula which it had precipita- 
ted upon the filtre, was wafhed, and the mafs 
which had remained in the prefs, was diluted 
with water: this laft wafhing afforded a fecula 
more abundant and ftill finer than that which 
was depotited by the expreffed juice. Thefe two 
feculas, mixed and waflied for the laft time 
with a fufficient quantity of water for it to pafs 
off without tafte, were very pure, very tafte- 
lefs, infipid, or mild; no longer partaking of 
the acrimony of the root, they may be ufed 
Tike the ftarch of wheat, from which they 
differ in no refpeét. When it was defired to 
have it purgative, it was not wafhed and pre- 
Cipitated by means of water; but the expreffed 
juice was fuffered to form its depofit without 
the addition of water. When well wafhed, on 
the contrary, it may be employed as food. 

B. The root of the arum, that of affarum, 
and many other acrid tuberous roots of our cli- 
mates, might be treated like thofe of briony, 
- and furnifh, like this, a white fecula, fine and 
pure, mild and alimentary, when well wathed ; | 
but acrid, purgative, and emetic, ina degree the 
more intenfe, the larger the quantity of the 
juice of the plant that fhould be left in it. 

| | C. The 
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C. The root of the manioc, jatropha manioc 
of Linnæus, confifting of feveral large, flethy, 


and ovoid tubercles, is employed chiefly in i 


America as food for man, though, like the 
preceding, it contains 2 very acrid and in- 
tenfely poifonous juice, fince, according to all 
the hiftorians of that country, a fpoonful is 
fufficient to poifon a man. After the freth 


root has been peeled, it is inclofed in a fack of — 


rufhes of a very loofe texture, which is fuf- 
pended to a ftick placed upon two wooden forks; 
to the bottom of this fack a heavy veffel is 
fufpended, which, by drawing the fack, 
prefles the rafped root, and receives the juice 
that flows out of it. When the fecula is well 
exhaufted of its juice, it is expofed to fmoke 
in order to dry it, and when it is well dried 
it is paffed through a fieve. In this ftate it 
is termed caffava ; this is a kind of farina. It 
is baked into cakes, by fpreading it upon hot 
plates of iron or earth, and turning it upon both 
fides in order to give it a gold or reddifh colour. 
It is alfo formed into couac, or {mall grains, 
refembling fago, by agitating it for feveral 
hours in a bafin placed over the fire. The ex- 
preffed juice of the manioc depofits a fecula 


finer than the preceding ; ; after it has been well. 


wafhed and dried, it is employed for making 
confectionary ; it is termed mouffache. We fee 
here the fame refults as are obtained with the 
roots of briony, of arum, and of affarum. 
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D. The root of the folanum tuberofum, or. 
potatoe, has for feveral years paft been em- 
ployed for preparing a very fine fecula, a very 
fine, very white, and very mild ftarch, which 
has been called amidon de. fanté, on account 
of its good properties. After thefe roots have 
been peeled, they are rafped, and the pulp is 
placed upon a clofe hair-fieve; water is poured 
upon this pulp and agitated with it, till the 
liquid no longer carries along with it any white 
matter. The liquid which pafies off depofits a 
very fine and very mild white powder, which 
is carefully dried, and becomes brilliant and 
as it were cryftalline by this deficcation. It 
prefents all the properties of pure ftarch, which 
it even furpañes in finenefs and whitenefs, when 
it is well prepared. -A kind of fago is made of 
it, by drying it whilft moift and conftantly 
agitating it in a veffel over a gentle fire. The 
water which fwims above this fecula has fre- 
quently a greenifh afpeét, which depends upon — 
the extraétive part which it has taken from the 
root. Rafping-mills have been contrived for 
preparing a large quantity of the fecula of 
potatoes at a time. It is alfo formed into a 
kind of vermicelli, by pafling it moiftened with 
a little water through a cylinder perforated 
with holes at its extremity, and drying the 
oft {mall cylinders that are formed by this kind 
of mould. ; | 

£. Salep, which is alfo called falab, falop, &c. 
in different parts of the Eaft, is formed from 

the 
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the roots of different fpecies of the orchis, efpe- 


cially the orchis moria, which are dried im the | 


fun, either after they have been boiled in water, 


or, which is the more frequent practice, after | 


they have been merely cleaned and well rubbed 
with brufhes in this liquid. In the latter pro- 


cefs, which is greatly preferable to the firft, 


the bulbs when well brufhed are dried in a ftove 


which renders them brittle, dry and femi-tranf- — 


parent. The roots dried in the fun are ftrung 
in a row upon ftrings, by means of which they 
are fufpended in the air. This fimple prepara- 
tion enables them to be eafily reduced into pow- 
der or ground, fo that they may afterwards be 
boiled in water. The falep thus forms a kind 
of very mild and very nourifhing jelly, the 


analeptic and mollifying power of which was, 


formerly much extolled. The fame operation 
may be performed, and an equally wholefome 
and ufeful food prepared with the more or lets 
tuberous roots of all the fpecies of orchis. 


F. Sago is a dry fecula, in round and flightly M 
reddifh grains, baked or condenfed by the a¢tion 4 
of the fire, which is brought from the Moluccas, L 
efpecially from Java, and from the Philippine © 
iflands. Itis extraéted from a fpecies of the palm, M 
termed landan in the Moluccas, which is the. 


cycas circinnalis of Linneus. The trunk of 


this tree contains a white and {weet pith, which # 


the inhabitants extra by fplitting the tree w 


longitudinally. They bruife this pith, put it 


into a kind of funnel of bark, placed over a hair M 
fieve, and foak it with a large quantity of water; M 
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the fecula carried away by the liquid paffes 
through the holes of the fieve, and leaves upon it 
the fibrous and grofs part of the pith. The water, 
received into a pot, depofits in ita light fecula, 
which is detached from the medullary texture; 
when the depofition has been well performed, they 
pour off the water ; and pafs the former through 
perforated plates, which give it the form of 
fpherical grains ; thefe they afterwards dry over 
the fire in-veffels in which they conftantly agi- 
tateit. Thefe grains of fago fwell, foften and 
become tranfparent when boiled in water. 

G. Farina, or flour, properly fo called, that 
which is obtained from wheat, and differs confi- 
derably from that of all the other kinds of 
gramineous plants, is a dry, friable fubftance, 
little fapid, though foft under the finger and 
upon the tongue, is prepared by merely pound- 
ing or grinding the grains of wheat. T hough 
the farina of rye, of barley, of oats, of maize, 
‘and of rice, refemble it, in fome refpecis, yet 
the flour of wheat, triticum, a fpecies of plant, 
which civilized man has feleGted amongft thou- 
fands of others as the beft adapted for his nourith- 
ment, a vegetable which cultivation has mani- 
feftly improved and modified for our wants, 
differs, however, from them in its property of 
forming with water a pafte confiderably duétile 
and homogeneous, which eafily retains the forms 
which we give it; which rifes and becomes di- 
vided by a commencement of fermentation, and 
alone affords good bread, and forms this aliment, 
fo general, fo ufeful,and fo well known by almoft 
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all mankind as their firft nourifhment. Thefe 


properties are owing to the mixture of the. 
three fubftances which conftitute it ; the amyla- » 
ceous fecula properly fo called, which forms. 
nearly three fifths of it, and is extracted from — 


it by wafhing the pafte, which the water carries 
away and depofits in a white powder; the glu- 


tinous matter, which remains in a vifcous and . 
elaftic mafs after this wafhing, and of which « 
I fhall fpeak in the fubfequent article, con- | 
ftitutes nearly a fifth of the whole weight of # 


the farina; and a faccharine matter which re- 


mains diffolved in the water, and is obtained # 
from it by evaporation. It is known that it is | 


more efpecially from this farina that ftarch pro- 


_perly fo called is extraéied. It is alfo known # 
that the farina of wheat muft admit of varieties — 
in the proportion of its three principles, accord-. 
ing to a multitude of circumftances of vegeta- — 
tion. It is alfo proper here to remark that © 
bread which is well made, and which has fer-. 
mented into leaven, is acid, that its decoction ! 


reddens the blue vegetable colours, and that 
it becomes ftill more fo in the ftomach. 


H. Several fpecies of lichens, but efpecially 
that which grows in fuch abundance in Iceland, | 


and which on that account is termed Lichen 


Tflandicus by Linnæus, is employed for making M 
a very nourifhing kind of bread in the Northern : 
countries. From the experiments made by the a 
Academy of Stockholm upon this lichen, it a 
appears that it affords by fimple grinding an 7 

- excel- J 
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excellent ftarch. The fame alfo appears to 
be the cafe with the lichen rangiferinus, on 
which the rein-deer are fupported, and which 
fo eafily fattens them. The inhabitants of 
iceland prepare from the farina of their li: 
chens a very delicate and much efteemed meal. 
It is here to be obferved, that feveral ~fpe- 
cies of lichen yield, in fome feafons, a kind 
of faccharine efflorefcence upon their leaves, 
Kc. | 
I. Paper itfelf is nothing more than a kind 
of fecula proceeding from the portion of liber 
{till mucous and fucculent, with which the cloth 
had been fabricated, and which, by being torn, 
macerated, and boiled for a longer or fhorter 
fpace of time in water, at laft affords a feculent 
mucilage, that is collected, by cooling, into à 
thin layer fufficiently folid to oppofe a certain 
refiftance to its being torn. This is the bafe 
of the faéts upon which the art of paper-making 
is founded. This matter comports itfelf, in its 
chemical analyfis, abfolutely like the fecula : 
it affords pyromucous acid in diftillation, and 
oxalic acid by the nitric acid. It is foluble 
in hot water, forms a jelly or pafte in this 
operation, and not to fpeak in this place of 
the glue, frequently of an animal nature, 
with which it is covered in order to prevent it 
from imbibing the ink into its pores, and to 
render it fit for writing upon, it is evident: that 
this folution of paper in boiling water might 
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be ufed as food in cafes where prefling ne, 
ceflity might oblige men to have recourfe to 
it, Te i 


’ 
à =: x ci 
<a ges 


F.'Ufes of the Fecula. | | 


39. Wuat I have hitherto obferved with 4 
refpeét to the feat, the extraction, the chemical à 
properties, and the different fpecies of amyla=h 
ceous fecula, muft have rendered it evident 
that this product of vegetation, confidered fo à 
improperly as a kind of earth by the ancient — 
chemifts, is a particular oxide, a natural com- 
pound of carbon, hidrogen and oxigen, and : 
perhaps even of a little azote, which has elpe-® | 
cially the great advantage of ferving in an 
eminent oe: for the oud cnt 83, animals, i 
Accordingly, all the parts of plants which con-w 5 
tain it are the prey of numerous claffes of thefe 
animated beings, from man down to the infects, ~ 
the larvae and the worms which feize upon 
them, form their abode in them, and deftroy 
them more or lefs completely with the different © 
inftruments of manducation with which naturel 
has provided them. À 

35. It is from the fecula that man derives 
an aliment, the moft abundant, the moft” 
nourifhing, and the moft eafy to be preferved. & 
Whilft immenfe tribes of animals devour this ¢ 
fubftance pure, and fuch as nature prefents it tou 
them, man knows how to give it a thoufand 
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different forms, from the moft pis baking or 
boiling, to that fo highly perfected preparation 
known amongft the inhabitants of the temperate 
zones by the name of bread; from the caflava 
of the Americans to thofe confeétionaries, fo 
delicate, fo light, fo fweet and pleafant to the 


tafte, which are made in fome parts of Europe, — 


efpecially in France, in Italy, and in Germany. 
This. primitive aliment admits of all com- 
binations with the oils, butter, milk, cheefe, 
egos, fugar, aromatic fubftances, the juices of 
fruits, the juices of flefh; its natural mildnefs 
and infipidity render it the appropriate anny 
of a multitude of condiments. 

34. Endowed with this knowledge of the 
eminently nourifhing property of the amy la- 
ceous fecula, men at once enlightened and 
philanthropic, (for thefe two qualities are rarely 
divided, ) may render effential fervices to fociety 
by greatly multiplying the fources of alimentary 


= 


matter, and fhowing that a very numerous | 


feries of vegetable fibbearces: hice are not 


generally Epic for this purpofe, may be 


very eafily and fuccefsfully appropriated to it. 
It is efpecially in times of fcarcity, after the 
unfavourable feafons which too frequently 
deprive the people of their hopes of obtaining 
fufficient provifion for their fubfiftence, that 
all the aid which chemiftry can afford ought 


to be called in to the relief of nations. A 


fatisfaétory idea of the important fervices which 
D d2 it 
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it is able to afford may be derived from reading 
feveral modern chemical works, efpecially thofe 
of Citizen Parmentier, who has deferved fo well 
of his country and of humanity in general, by 
occupying himfelf with a perfeverance which | 
philanthropy alone could inftigate, in thein- 
veftigation of allthe alimentary refources which 
nations may derive from the culture of the 
potatoe, of Turkey-wheat, or Maize, and of 
many other vegetable fubftances that have been 
too much negleéted, notwithftanding all the 
advantages which they promife’ | 

35. À multitude of other fecondary utilities 
accompany this firft utility of the feculas, and 
render them one of the moft valuable fubftances 
which man can derive from vegetables. Me- 
dicine has borrowed from them not only a 
variety of foods well appropriated to a multitude. 
of particular circumftances of difeafes, but alfo 
mollifying, incraffant, agglutinating remedies, 
preparations adapted for allaying irritation and 
pain. It is fufficiently known what advantage 
the art of healing derives from different farina, 
from the fecula of the potatoe, of fago, of 
falep, &c. It is true that the moft of thefe 
‘preparations have been too much extolled ; and 
that by endeavouring to attribute to them almoft 
fupernatural and miraculous virtues, a part Of. 
the confidence which they merit has been 
deftroyed. But enlightened phyficians; equally 
remote from ridiculous enthufiafm and dange- 

rous 
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rous indifference, employ them with the greateft 
advantage, 

36. Finally, the arts ol employ the 
amylaceous fecula for a multitude of ufes or 
render them of important fervice. By ebulli- 
tion in water, they are made into glues, or 
paftes, which ferve to keep together a num- 
ber of furfaces of light bodies applied the one 
over the other, and to effeét between them an 
approximation and cohefion neceffary in a mul- 
titude of circumftances. They are alfo em- 
ployed as drying fubftances, efpecially for the 
hair: for this purpofe what is called hair-powder 
is prepared from them; a kind of cuftom, per- 
haps very ridiculous, of feveral modern nations, 
in which they imitate, without being aware of 
it, the nations whom they term barbarous, and 
by which, a circumftance of great importance, 
they entirely lavifh away a very confiderable 
portion of the fubfiftence of a great number of 
families: it is proper, therefore, to employ for 
this purpofe fuch feculas as are not ufed as 
food. 
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ARTICLE IX. 


Of the fixth of the immediate Materials of | 
Vegetables ; of the Gluten. | 


A. Situation. 


1. THOUGH it is efpecially in the farina 
of wheat that we find the glutinous fubftance, — 
or the matter difcovered by Beccari and Kef- 
felmeyer, and named by them glutinous vegeto- 
animal matter; though it can only be extracted 
from the farina of this plant, it is allowed by 
all chemifts that the cereal grains contain a 
certain quantity of it, and that it cannot be 
feparated from them, becaufe it either exifts in 
them in too little abundance, or too much dif-. 
feminated in the amilaceous fecula or ftarch. 

2. Rouelle the younger, who had efpecially 
examined and compared it with animal mat- 
ters, affirms that he had found it. in the 
coloured fecula, and efpecially in that which 
was termed the green fecula of plants. But. 
the expreffion of fecula, applied indifcriminately — 
to the juices of the plants and to the ftarch, © 
having led chemifts to confider the latter as a - 
part of the remains of folid vegetable fubftances, 
there is reafon to believe that it was merely 
from analogy, and alfo from fome equivocal pro- — 
perties that Rouelle imagined that the green mat- … 
ter contained the glutinous fubftance. At leaft — 
the experiments that have been made fince his“ 


time, fuch as I have feveral times repeated upon — 
thefe e4 
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thefe coloured feculas, have not afforded me 
the confirmation of this affertion, and no fact 
has really proved the glutinous matter to be one 
of the principles of this latter fecula. | 

3. There is a more exaét and more pofitive 
obfervation relative to the prefence of this glu- 
tinous matter in the vegetable texture which 
forms linen and paper. Citizen Defmarets has 
obferved in the paper manufactories, after the 
heating or rotting of the rags, and when this fub- 
ftance is melted and foftened in water, that thick, 
folid, infoluble flakes of real gluten are feparated. 
An analogous phenomenon is obferved in the 
work of laundreffes. The alkaline leys and the 
water charged with foap which they employ 
for wathing linen, efpecially finer linen, take 
from it a principle which feparates, in futh- 
cient abundance, in the drains into which they 
throw thefe liquids to choke them up, to ftop 
up the grates which intercept their contin- 
uity, and to prevent thefe liquids from running. 
There are alfo found upon thefe grates, flakes, 
OF maffes almoft folid, rather foft and ductile, 
manifeftly precipitated from the leys, and fe- 
| parated from the texture of the linen itfelf. 
By this means alfo this texture is gradually 
worn, rendered thinner and made to lofe its 
weight and form. 

4. Lafily, Citizen Deyeux has thought he 
has difcovered the exiftence of the glutinous 
fubftance, in the faps of the yoke-elm and 
the birch; he has even thought that this 

| fub- 
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fubftance is diffolved in them by the medi- 


diation of the acetous acid, and that it was ob- 
tained precipitated from thefe liquors in info- 


Juble and folid flakes, only by the evaporation : 


or the diffipation of this acid. I muft, however, 
obferve, that Citizen Vauquelin, who has ex- 
amined the fame liquids, did not find them 
to contain the glutinous principle, but only 
extract. It is true that this may depend upon 
the difference of the faps which thofe two che- 
mifts have examined, and that of the trees 
which afforded them. : 

5. It muft be concluded, from what I have 
juft fet forth refpeéting the almoft exclufive 
feat of the glutinous principle in the farina of 
wheat, that this fubftance is, perhaps, of all 
the immediate materials of vegetables, that 
which is the mof rarely found in plants, or 
at leaft that which is extracted with the moft 
difficulty, which is either lefs abundant than 
many others, or more intimately mixed or 
combined with other materials, fo that it cannot 
be feparated without the greateft difficulty, 


B. Extradien. 


6. The glutinous principle is extracted by 


proceties fimilar to thofe-that have already been 
defcribed in feveral of the preceding articles, and 


which, being dependant upon mechanical opera- 


tons, cannot change its nature or alter its com- 
potition. The manner in which this principle is 
té extracted 


¥ 
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extracted from the farina of wheat, is one of the 
mott fimple and ingenious, and at the fame time 
the moft cxaé. It is by feparating the ftarch 
from this farina that we feparate the glutinous 
principle. 

‘7. Scarcely has a little water been thrown 
upon the farina, which, as I have already ob- 
ferved, alone prefents this remarkable charac- 
ter, when its particles approach, adhere, and 
ftick to each other, forming a mild, gluey, - 
hemogeneous patte, eafy to be kneaded, tenaci- 
ous, elaftic, which may be elongated, flattened, 
drawn in every direction, without breaking - 
or cracking. This pafte, wafhed in a {mall 
. fiream of water, and gently kneaded or work- 
ed, immediately by the hand of the ope- 
rator, or well preffed in a bag of linen, equally 
expoled to a fiream of water, fuffers this lie 
quid to carry away the amylaceous fecula in 
the form of a white powder, which renders it 
milky. In proportion as the water carries 
away this fiarch, the pafte affumes a more grey 
colour, lefs brilliant as it were, femi-tranfpa- 
rent, and alfo of a fofter confiftence, but 
at the fame time more tenacious, more vifcid, 
more gluey, and more elaftic. In this manner 
we continue to knead the pafte of the wheat, till 
the water paffes off clear, and without any fecu- 
lent powder. Thus the farina is feparated in 
three fubftances, the ftarch, which is ‘precipitated 
in a white powder at the bottom of the water, 
another which remains diffolved in the liquid, and. 
the third which remains foft, cohefive, and elaftic, 
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8. It is evident that this glutinous matter, 
which was in the ftate of powder in the farina, 
affumes at the very inftant in which the patfte 
is formed by the addition of water, the gluey 
and elaftic ftate which it did not before poflefs ; . 
that the ftarch which then adheres to it but 
feebly, and which feems to have covered only 
the exterior fibrous fafciæ, is detached from it 
by mere contact of the water, and that the 
water contributes to its pafty and duétile fiate. 
It is no lefs certain, that it is to this property 
of the pulverulent particles of the gluten to 
become elaftic by the addition of water, that 
the farina of wheat owes that of forming of a 
pafte, and that it is in proportion to its quantity, 
that the panification, more or lefs fenfible in this 
. farina, varies according to the ftate of maturity, 
the nature of the corn, and that of the foil, 
the feafon, and all the circumftances relative to 
the vegetation of this important plant. 

9. It is very remarkable, that the gluten 
feems to difappear, or at leaft can no more be 
feparated or extracted from the farina of 
wheat ; if inftead of adding at firft little water, 
and forming a thick, ductile dough, which is 
afterwards wathed with a fmall ftream of water, 
we fuddenly fteep it in a large quantity of this 
liquid, and reduce it to pafte ; we then, indeed, © 
give this liquid, by means of heat, the property 
of forming a vifcid, thick, very gluey, and 
opaque mafs, as is done in the preparation of 
pafte; but we deprive it of that of feparating — 
and infulating the glutinous matter from the 

| ftarch. 
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ftarch. It feems that by this dilution with a 
large quantity of water, we entirely infulate 
ie: particles of this had difperfe them among 
that of the fecula, and prevent them from ap- 
proaching and adhering together, as they do in 
the fimple ftate of dau Hence it happens, 
that in thefe paftes of. ‘the flour of wheat, with 
which wafers, vermicelli, lozenges, &c. are pré- 
pared, we can no longer, according to the ex- 
periments of Macquer and Pelletier, find again 
the gluten, and obtain it in the fame manner 
as in the thick duétile paftes, wafhed by means 
of a fmall ftream of water: thus the quantity of 
this liquid and the manner in which. it is em- 
ployed, has a fingular influence upon the ex- 
traction of the gluten. 

10. When the folid and duétile dough of 
the flour of wheat is left to itfelf, at a temper- 
ature of at leaft fifteen degrees, inftead of being 
wafhed with a fmall quantity of water, in order 
immediately to extraét the gluten from it, it 
quickly undergoes an inteftine motion, which 
is not remarked in ftarch equally impregnated 
with water; it becomes inflated and filled with 
cavities, produced by the difengagement of an 
elaftic fluid, and proceeds quickly towards 
acefcency. This motion is accelerated by 
adding to the pafte a portion of a ferment 
taken from dough that has already rifen, or 
from the yeaft of beer, as is praétifed in the fa- 
brication of bread. If the dough be baked be- 
fore it has undergone this motion, we obtain 
no real light bread, filled with cavities, and 


ealy, 
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eafy of digeftion; but a kind of thick, Hae 
cake, much more difficult to be digefted. As 
ftarch alone does not prefent this phenomenon, 


it has been thought that the prefence of the 


glutinous matter was the caufe of it. Accord- 
ingly, by adding glutinous matter artificially 
to a pure amylaceous fecula, which contains 
_ none of it, whether it proceed from the farina 
of wheat, or have been extracted from any 
other vegetable matter, we form a dough which 
rifes and affords real bread by baking. It 
is fo true, that the gluten contributes to this 
panary fermentation, and is the real fource of 
it, that well made dough fearcely furnifhes any 
more of it after having fermented, and affords 
none at all after the baking of the bread, 
though this gives out, in its analyfis by fire, a 
proportion of ammonia fufficiently confiderable 
to diftinguifh its products very well from thofe 
of ns fecula. | 
. It is to the fame abfence, or at leaft to 
ag final quantity of the glutmous matter con- 
tained in the farina of rye, of barley, of oats, 
and efpecially of maize, of rice, of millet, 
and of all the other cereal grains, that we 


muft attribute the impoffibility of making - 


good bread, well rifen, light and porous, 
with thefe farinas. Still lefs can we pre- 


pare any other than crude, heavy, : infipid | 


cakes, with the farina, from powders of legu- 
minous feeds, of the feculent roots, and of all 
the amylaceous vegetable powders deprived of 
the glutinous Stincipley: It would be very in- 


terefting 
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terefting to know, whether this principle of the 
gluten exifts in the farina of the lichens, with 
which pretty good bread is made. The only 
fact well afcertained refpeéting thefe different 
farinas, fo different from that of wheat, is, that 
none of them forms like the latter a real dough, 
_cohefive and ductile, nor affords a fimilar 
quantity of glutinous matter, when wafhed 
with water, added by degrees. We hardly find 
any traces of it in the farinas of rye and of 
barley, which, however, approach the neareft to. 
that of wheat in their property of forming 
dough, by the tenacity and cohefion which 
they acquire by kneading. We find no veftige 
of it in the farina of rice, of maize, of millet, 
&c. We eafily judge of the fmall proportion 
of the gluten contained in thefe different {pe- < 
cies of farina, by the nature of the dough, 
which is obtained by kneading them.. The lefs 
they contain of it, the more the dough which 
they yield is dry, brittle, not duétile, difficult 
to be kneaded, the more it cracks, dries, and 
becomes covered at its furface with a brittle 
cruft; the lefs they alfo rife when kept at a 
temperature of fifteen degrees. | 

12. The property of forming a good dough 
is fo clofely conneéted with the prefence of the 
gluten im the farina of wheat, that this fa- 
rina itfelf prefents variations in this property 
relative to the quantity of this-matter which 
itcontains. In faéi we may judge of the good- 
nefs of this farina, of the maturity and of the 
4° good 
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good qualities of the corn which furmfhes it, 


either by the manner in which it comports it- . 


felf in kneading, or which is a much more 
certain method than the firft, by the propor- 
tion of glutinous matter that is extracted from 
it by the procefs which I have defcribed. 
Chemifts have already found remarkable dif- 
ferences between the various kinds of farina of 
wheat, according to their qualities, the nature 
of the corn, that Fe the foil in which it has been 
reared, that of the year, and the feafons in 
which it has vegetated; and it were much to 
be wifhed that their indies relative to this 
fubje&t might be further profecuted, as they 


may afford a fure means of diftinguifhing the 


qualities of the farina, and determining their 
nutritive properties. Beccari has already ob- 
ferved, that the proportion of the gluten varies 
in the farina of wheat from a fifth to a third. 
In proportion as the farina of wheat is altered 
and deteriorated, which happens, as it is known, 
when it is kept too much comprefled, without 
being ftirred and aired, in hot and moift repo- 
fitories; in proportion as it becomes heated, as 
it affumes odour, in a word as it ferments, its 
property of affording gluten is at the fame time 
diminithed; and bien it is very much altered, 
it affords only fome detached flakes, which 
‘can no longer be made to cohere, of which we 
can no longer form a fingle mafs, a duétile 


whole. Accordingly this very eafy and fimple 


operation of extracting the gluten of the farina, 


becomes 
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becomes a rigorous and exaét teft for afcertain- 
ing the goodnefs, the quality, and the good or 
bad ftate of this ufeful matter. 


C. D Properties. 


13. Tue glutinous principle, when properly 
prepared, | refembles no other vegetable matter; 
it is foft, tenacious, adhefive to the touch Aken 
the fingers are dry, elaftic, fufceptible of elon- 
gation when it is drawn, and returning to 
its former ftate when left at liberty; of a 
greyifh colour, of a faint tafte, and of a fmell 
nearly refembling that of the human fperm, or 
that of fcraped bones when violently rubbed. 
_ 14 The elaftic property of the gluten is 

that which charaéterizes this fibres in the 
moft fingular manner, When lengthened with 
the hand, it becomes flat and thin as it is 
ftretched ; it affumes the appearance of a white, 
brilliant and fiiky membrane, like the aponeu- 
rofes, or the membranes of animal bodies. It 
then exhibits a fibrous texture, the filaments 
of which feem to be interwoven with and ~ 
crofiing each other. | 
15. Its gluey property and the ftrong ad- 

hefion which it contraéts with many bodies, is 
alfo one of its moft marked charaéters. When 
we attempt to detach it from any fubftance upon 
which it is depofited, it is extended into fila- 
ments detached from each other, and refembling 
the texture of felt: its mere afpeét is fufficient 
to thow its refemblance with the animal fub- 
fiances 
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ftances, with which it is found to have a ftrik- 
ing analogy. It becomes brittle by deficca- 
tion, and then it refembles glue. | 

16. The glutinous matter affumes a yellow and 
brown colour, and feems to become covered 
with a layer of oil, by expofure to the light. 
When it is expofed to a gentle fire, it rifes, 
fwells, feparates and ones filled with cavi- 
ties or bubbles; at laft it dries, without affum- 
ing much colour, and preferving the grey caft_ 
which diftinguifhes it: it becomes brittle and 
unalterable by the air, like glue, and all its duc- 
tility and elafticity pelt When placed 
upon a burning coal, this dry gluten becomes 
agitated like an animal fibre, fufes, kindles, 
and burns, {welling at the fame time with a 
fetid odour. If it be diftilled dry in a retort, it 
furnifhes little ammoniacal water, a large quan- 
tity of brown, fetid, and thick oil, much folid 
and, cryftallized carbonate of ammonia, a little 
prufiic acid, likewifein theammoniacal ftate, with 
oily carbonated hidrogen gas ; and there is left - 
a coal difficult to be ‘nosed and in pretty 
_confiderable quantity, fince it amounts to nearly 
one fifth of the weight of the glutinous matter. 
Thefe produéts Le all the difagreeable fmeil 
of animal fubftances fubmitted to diftillation ; fo 
that they might be confounded. together, ie 
itis very apparent why the firft authors termed 
this fubftance the vegeto-animal matter. 

17. Expofed to the air, the gluten dries 
a the weather. is very dry and the fub- 

| fiance 
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ftance in fmali layers: when the air is moift, 
and the gluten in a mafs, it changes, and 
putrefies, {welling at the fame time like ani- 
mal matter. When it isnot intirely deprived 
of fiarch, when it retains any between its 
particles, the latter paffing into the acid fer- 
mentation, and retarding the putrefaction of 
the glutinous matter, reduces it to a ftate very 
near refembling that of cheefe. Roulle the 
younger, in his courfe of leétures, exhibited 
glutinous matter thus prepared, and preferved 
by means of fait, ina kind of cheefe fimilar 
to that of Gruyere, or of Holland, in its tex- 
ture, its fmell, and its tafte, 

18. Water does not diffolve gluten, but even 
prevents its adhefion to the bodies with which 
it has the greateft difpofition to cohere. The 
glutinous matter is preferved for fome time 
idler water, in order to prevent the drying of 

furface, and its alteration by the air. When 
¥ boil water upon this fubftance, it contraés, 
and becomes more folid than it was before: fo 
far from being divided and diffolved, it foon lofes 
its vifcidity and extenfibility. When we com- 
pare this aétion of the water with that which it 
exerts upon the molecules of the pulverulent 
gluten of the farina, which it reduces in fome 
meafure to a ductile ftate, we fee that this mat- 
ter, in the latter ftate, is faturated with water, 
and cannot imbibe any more. 

19. All the acids much diluted with water, 
even thofe that are the moft feeble in their 

Vou. VII. LE e nature, 
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nature, fuch as the acetous acid, foften the: 
glutinous matter, diffolve it, and fuffer it af- 
terwards to be precipitated by the alkalis, but 
in the form of a matter that has loft its duéti- 
lity, and which Macquer imagined to approach 
to the nature of the mucilages... When the 
acids are concentrated they act in. a very differ- 
ent manner upon this body. The fulphuric 
acid gives.it a violet colour, blackens it, ear- 
bonates it, dif-hidrogenates it, fo far as to dif- 
engage from it a very mflammable gas, and to 
convert it partly into acetous acid, and partly 
into ammonia. The nitric acid difengages 
from it in the cold, azotic gas, as from ani- 
mal fubftances, turns it yellow, converts it in 
part into malic and oxalic acids, and into yel- 
lowith, oily, or fatty flakes: this prefents an- 
other analogy withthe animal fubftances. : The 
muriatic acid: aéts upon it as flowly as the ful- 
phuric acid does quickly, and after remaini 
long in contact with it, the fluid contains mu- 
riate-of ammonia. 

20. The alkalis when pure, arid: a “Tittle 
nn tn diffolve the gluten with the-aid 


of heat ;, we may precipitate it from them by | 


the acids, but altered, and no longer elaftic. 
When highly concentrated, they convert it into 


a kind of foap, giving it the oily charaéter, and: 


difengaging from it ammowia, of which they … 


oçcafion the inftantaneous formation, when they 
are triturated with the gluten. The falts, if we 
except the fuper- ae on muriate of pot-afh,’ 

D + which 
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which, bymerepreffure;burnsand inflames it with 
detonation, have no other aGtion upon it than 
to preferve and to defend it againft its feptic al- 
teration. The metallic oxides, which it reduces 
more or lefs, decompofe it by burning, as 
do alfo the metallic folutions. 

21. All thefe properties fhow that the she 
ten is a fubftance very different from the 
other immediate materials of vegetables, that 
it approaches very much to the nature of the 
animal fubftances, that it comports itfelf as 
they do with fire, air, the acids, and the 
alkalis, efpecially that it yields ammonia and 
oul, no lefs abundantly than feveral of thofe 
. fubftances ; and that befides the hidrogen, the 
carbon, and the oxigen which it contains, like 
all the other vegetable matters, it contains 
amongit its elements azote, which fingularly 
changes its properties, and gives it all thofe by 
which it approaches to the animal compounds, 


E. Species. 


22. NOTWITHSTANDING all that chemifts 
have advanced for forty years paft concerning 
the glutinous matter, which was diébyeied 
nearly at that period, stad concerning its exift- 
ence in different vegetables, and in different 
parts of plants, it is very certain that it is only 
from the farina of wheat that it has been ex- 
tracted in the duétile, elaftic, extenfiblé; and 
foft form which characterizes it. It feéms even 
E eg in 
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in this refpeét that this plant, the general ali- 
ment of fo great a part of mankind, differs re- 
markably from all other known vegetables, 
as it 1s the only one “— affords this fingular 
produét. 

23. In order, se to follow what the 
moît able chemifts have announced or fufpeéted 
concerning the prefence of the glutinous matter 
in feveral other vegetables, I fhall enumerate 
as fpecies, 

A. The elaftic gluten of the farina of 
wheat. 

4. The filamentous or flakev gluten of other 
cereal farinas, efpecially that of which fome 
traces are found in i es in rye, and in 
oats. 

C. The bot matter of the green fecula 
of plants, announced by Rouelle the younger, 
but not exaétly proved; that of linen. 

D. That which Citizen Joffe afferts he 
has extracted from opium, by treating it with 
water in the fame manner as the dough of 
flour. 

E. The poition of gluten indicated in the 
{weet or acid faps by Citinds Deyeux. 

i’, Bird-lime, prepared, as is well known 
with the fruits of the mifletoe, with the tender’ 
bark of the elm and of feveral other trees ma- 
cerated in water. Though this fubftance has 
not yet been examined with fufficient attention, 
it prefents many properties analogous to thofe of 
the glutinous fubftance. 

24, I fhall 
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24. I fhall add to this enumeration, that 
‘there is prepared in pharmacy, under the very 
improper and erroneous name of pafte of mal- 
lows, a fort of tenacious, duétile, elaftic, and 
as it were glutinous matter, with a folution 
of gum thickened with fugar, and mixed with 
white of egg well beate up; in faét, this 
“mixture is foluble in water, though with 
difficulty. Finally, I fhall obferve, that the 
particular fpecies of vegetable matter known by 
the name of caoutchouc, or elaftic gum, has 
many of the characters of the glutinous matter, 
as I fhall fhow hereafter. 


F. Ufes. 


25. Ir has been thought, from the compari- 
fon of the gluten with the animal matters, that 
this fubftance had more efpecially the nutritive 
and reftorative property, that it formed the bafe 
of the nourifhment of men who live particularly 
upon bread, and that in this confifted the advan- 
tage of wheat over the other alimentary plants. 
However, the gluten alone, when prefented 
to animals, is either rejeéted by them, or it 
very foon difgufis them ; and it appears to be 
neceflary that it fhould be attenuated by fer- 
mentation and combined with the amylaceous 
matter, in order properly to anfwer this impor- 
tant purpofe, 

26. The glutinous matter is fometimes ufed 
for glueing together fragments of porcelain, 

| glafs, 
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glafs, and pottery: it was employed for this 
purpofe in France long before it had been ex= 
tracted and examined chemically. It is fepa- 
rated in the laboratories of chemiftry for the pur- 
pofe of examining its properties and charaéters. 
It is not yet known either to what part of the 
feed it belongs in wheat, or what funétions ‘it 
performs in germination, fruétification, or 
vegetation. 


ARTICLE X. 


Of the Seventh of the immediate Materials 
of Vegetables ; of the Extra or Evtraa- 
ive Matter. 


A. Sicuation. 


1. THOUGH the name of extra@ was at 
firft applied in pharmacy to all the fubftances 
that were feparated or extraéted from vegetables; 
though this expreffion, which is purely phar- 
macological, has been particularly appropriated 
to defignate medicinal produéis, as the vege- 
table analyfis has long been exclufively applied 
to the preparation of medicines, yet the firft 
pharmaceutical chemifis of more or lefs note, 
who have occupied themfelves with deducing 
chemical refults from pharmaceutical operati- 
ons, have diftinguifhed fome principal kinds of 

extract 
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extracts amongft thofe whith uate ‘prepared for 
medicinal ufes. 

2. Thus Rouelle has diftinguifhed three prin- 
cipal kinds of extraéts, the mucous, the fapona- 
ceous, and the refinous extraéts. But it is evi- 
dent from the expofition of the charaéteriftic 
properties which he attributed to each of thefe 
extraéts, that they are real mixtures of feveral of 
. the materials of vegetables which are the caufesof 
thefe differences, a raid that though this diftinétion 
was of utility for dictée and feparating 
the extraGs pharmaceutically prepared, ‘it was, 
neverthelefs, adapted only to produce a real 
confufion of ideas under the chemical. point of 
view. 

3. Independent of this diftinétion, which i is 
more luminous for phar macy than for chemifiry, 
we ought to conceive that the extractive is a 
particular matter, neither mucous, nor fapona- 
ceous, nor refinous, but merely mixed with one 
or other of thefe fubftances, either by the work 
of Nature herfelf, or by the procefles which are 
employed for obtaining it; that it may be fe- 
parated from thefe bétibs with more or lefs 
difficulty by chemical means; and that when 
thus purified, it poffefies Sr very cha 
racteriftic, and very different from all the other 
inmmediate materials of plants. One of its moft 
marked charaéters is, that it is found united or 
mixed with feveral different fubftances, and 
never exifis pure in vegetables. "°° © 16 :90mET 


4. The 
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4. The extract, confidered under this point 
of view, exifts in many parts of plants, and 
its feat feems to be every where or in fome 
refpect indifferent: however,. it is particularly 
found in the green or brown coloured folid 
parts. Thus the fibrous roots, the trunks and 
the ftalks, the barks, the leaves, the fruits 
afford it in greater or lefs abundance: and on 
this account it has been propofed to make ex- 
tracts from all plants, and from all their parts, 
elpecially in a medicinal point of view: and 
in faét, with the intention of caufing the vir- 
tues © the vegetables to pafs into, to be pre- 
ferved and even concentrated in this prepara- 
tion, which was termed extraét, only becaufe 
it was confidered as a kind of epitome of the 
plants themfelves, | | 


BR Extraction, 


5. As the.extraét is a matter foluble in 
water when it is, pure and without alteration, 
it exifts naturally diffolved in the juice or the 
fap of plants, fo that it is fufficient.to evaporate 
thefe liquids with a gentle heat, and till they 
affume the folid form, in order to reduce them 
into extraéis; in this ftate they are fometimes 
termed infpiffated juices, fuch as opium, aloes, 
the juice. of acacia, that of the hypocyftis, of 
floes, the cachou, the extra& of borage, and a 
number of other juices infpiffated by the nature 

of 
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of the climate and the fun, or by the arti- 
ficial heat of ftoves, ovens, &c. 

6. Frequently the extraétive matter, infpiffated 
by the progrefs of vegetation itfelf, is found in 
plants in a folid ftate. It is more efpecially in 
_theroots, the wood, the barks, the ligneous and 
dry leaves, that the extract exifis in this ftate. 
In thefe cafes, chemifts have applied cold or 
hot water to thefe vegetable fubftances, and 
continued this application, till the liquid paffed 
off without colour or tafte. This water, when 
once charged with extraëlive matter, is eva- 
porated by a gentle heat till it leaves a dry 
matter, which is the extract, 

7. The extracts that are prepared in pharmacy 
receive different modifications from the artift, 
accordingly as the different mixtures which 
they contain are more or lefs fufceptible of 
being altered, or of remaining without altera- 
tion; for thefe preparations, made in order to be 
preferved, ought to be put into a condition not 
to be dew bulpoted fpontaneoufly. On this ac- 
count, thofe which are mucous or fermentifcible 
are more ftrongly infpiffated or evaporated than 
thofe that are bitter and more or lefs refinous. 
Hence the different forms and conditions which 
are given to thefe preparations; fome are foft 
and*like honey; others thick, hard, and dry 
as the cachou, the juice of liquorice; others im 
thin, dry, and brittle {cales, as their folution has 
been evaporated upon plates by the heat of a 
ftove: hence the expreflions of rob, /apa; 
) defrutum, 
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defrutum, effential faits of Legaraie, which all 
have only relative, and often erroneous values. 
It'is even: ufeful here to remark, that the 


greater number of the pharmaceutical extraéts 


areymore or leis altered, burned, or reduced — 
to coal, by the kind of evaporation itfelf, vio- 
lent and long continued,» which they are made 
to undergo ; eu that thofe which have been | 
evaporated flowly, have experienced from the | 
atmofpherical oxigen, another kind of altera- 
tion of which I fhall foon fpeak. | 


C. Pha fe cal Properties. 


8. THE pure extract is a folid, lamellated, and 
tranfparent body, when its folution has been © 
evaporated in thin layers, or granulated, and | 
in opaque mafies when its folution has been — 
treated in large quantity by ftrong evapora- : 
tion, of a. Rabat, more or Jefs red or deep. coe 
lour, of a tafte almoft always more or lefs fenfi- 
bly bitter, or acrid, or acerb, and always acid, 

9. It,is fo rare for the extraGive matter to be 
infulated : in the common extraéis, that the pro- 
perties which J have juft indicated in it are fuft 
ceptible of a multitude of modifications or varia- 
tions which prevent their characters being de- 
{cribed in an unequivocal manner. Howev er, in 
feeking thofe chara¢ters which have dci to 
me to belote in a {pecial manner to the extrac- 
tive matter, I have found that its affuming. the 
brown colour, and its property of abforbing Oxi- 

Ass tab gen 
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gen which renders it infoluble, were thofe which 
feemed to belong to it exclufively ; that after- 
wards its tafte, its confiftence, its more or lefs 
confiderable alterability were modified in it ina 
very various manner, according to the different 
quantity and nature of the matters that were 
naturally combined with it. & | 


D. Chemical Properties. 


10. THe extraét is not in the fame predi- 
cament with the moft of the other immediate 
materials of vegetables ; but it has fo long been ' 
confounded with fome of them; and mixtures, 
‘or combinations of feveral of thefe bodies have 
fo long been taken for it, that its chemical pro- 
perties have not been eafily determined, and 
it is impoffible for me to fet them forth in 
the fame order, or with the fame method as that 
which I have hitherto followed for the other 
materials. I have, however, been the firft who 
have endeavoured to diffufe fome light over this | 
part of the vegetable analyfis, which has hither- 
to been fo obfcure and fo much neglected, as 
may be feen in my Examination of the Cin- 
chona of St. Domingo, inferted in the Annals of 
Chemiftry: Since that time, Citizen Vauquelin 
has refumed this ufeful inquiry, and carried it 
much further. In ordér-to afford an idea of the 
manner in which he has fucceeded in determin- 
ing the chemical nature of the extraét, I fhall 
here follow him in the feries of obfervations 

| and 
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and experiments which have guided him in this 
inquiry, pointing out what relations fubfift be- 
tween his labours and that which I had defcribed 
at firft in the work already mentioned. 

11. It was by examining the fap of trees that 
this chemift was conduéted to the knowledge _ 
of the extraétive matter. By confidering this — 
principle diffolved in the water of vegetation, 
he remarks that this liquid, which is colourlefs 
at the moment when it comes from its canals, — 
aflumes a more or lefs brown caft by expofure 
to the air; that the exprefied juices of plants 
alfo become brown or yellow by the conta 
of the air and the light ; that during their eva- 
poration there is formed at their furface a brown 
or reddifh pellicle which breaks into flakes, that 
fimilar brown flakes prefent themfelves in the 
midft of thefe liquids, that this phenomenon 
taking place equally in the preparation of phar- 
maceutical extraéts, the flakes in queftion are 
confufedly mixed in them with the dried ex- 
tract, and that when we diffolve this in water 
there always remains a portion of brown or 
blackifh matter which does not diffolve ; that 
the longer the evaporation is continued, the 
more points of contaé there are between the air 
_ and the extraétive liquor, and the more infoluble 
matter is formed ; fo that by continuing the 
fucceflive folutions and evaporations of the ex- 
tract, 1t cannot be doubted that we may at laft 
render the whole of this body flaky and infolu- 
ble. Thefe firft facts intirely agrec with what I 


have 
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have faid concerning the produ& of the decoc- 
tions of Cinchona of St. Domingo, and of the 
nature of the extract in general, the princi- 
pal charaéter of which confifts, according to 
to me, in its abforption of oxigen and the info- 

lubility confequent thereupon. | 
12. The folutions of all the pharmaceutical 
extracts redden the tinéture of turnfole. Every 
folution of extraû prepared by the evaporation 
of the j juice of a plant yields, by fome drops of 
ammonia, a precipitate of a more or lefs deep 
brown colour, formed of lime and the extractive 
part become infoluble. The concentrated ful- 
phuric acid thrown upon an extract, difengages 
from it a very penetrating acid vapour, and we 
extract from it weak acetous acid, by diftilling 
the mixture of one part of extraét with half 
a part of fulphuric acid diluted with four 
parts of water. Thus the extraéts contain free 
acetous acid, which renders their tafte four, 
which caufes them to redden turnfole, and 
combined acetous acid, which the fulphuric 
acid difengages from them in much greater 
abundance. When we mix quick-lime in pow- 
der with an extract fteeped in a little water, 
a pungent vapour of ammonia rifes, which 
may be obtained from it by diftillation. If, 
after having diftilled an extraét with fulphuric 
acid, in order to feparate the acetous acid from 
it, we treat the refiduum with alcohol, which 
ses the extraét, we find in the refiduum 
fulphate 
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fulphate of pot-afh, fulphate of lime, and ful- 
phate of ammonia. | 
13. It is evident, from the faéts, that 
befides the mucilage, the faccharine fubftance, 
the gelatin, the different vegetable acids, the 
refin, which are fo frequently mixed with the ex- 
tractive matter in the pharmaceutical extraéts, 


they conftantly contain acetous acid, acetites of 


pot-afh, of lime, and of ammonia. It is alfo 
known that they frequently contain fulphate of 
pot-afh, muriate of pot-afh, and fulphate of 
lime, the exiftence and proportion of which may 
be determined by examining them before treat- 
ing them with the falpburie acid, and compar- 
ing the proportion of thefe faline produéts with 
that which they furnifh after the addition of 
this foreign acid. To thefe muft alfo be added 
the nitrate of pot-afi, which is found fo abun- 
dantly and fo: frequently in the juices of plants 
and. in their extraéts. It is true that this ap- 
pears to proceed from the foil itfelf in which 
they are rooted. 


14. Thefe firft faéis fill belong only to the _ 


matters which pretty conftantly accompany the 
extracts; and are not efpecially charaéteriftic 
of this principle. However, by calling to re- 
collection that thofe which L have already attri- 


buted to it, are its affuming a brown. colour by 


the contact of the air, its precipitation and 
feparation from :water, in pellicles, or in. in« 
foluble’ coloured flakes, by the abforption of 
oxigen, and the precipitation of the juices 
. which 


Li 
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which hold them:in folution by the addition of 
ammonia; it will appear, that the following 
facts, added to the former by Citizen Vauque- 
lin, may enable us well to: diftinguifh the ex- 
tractive, and to determine its particular nature 
_with greater isaac than has hitherto been 
dome. is 95 EAD at xt 

15. When we pour into a folution ab any eX= 
tra, fulphate of alumine of which the excefs of 
acid has been faturated, and boil this mixture 
for fome time, there is formed-in the liquid 
a very abundant flaky precipitate, whichis com- | 
pofed of alumine and of vegetable matter be- 
come infoluble in water ; the folubisie of extract 


has thereby loft all its chlôur Almoft all the 


metallic falts produce the fame effeét : the folu- 
tion of tin efpecially forms in that ofthe ex- 
tract a very abundant flaky brown precipitate, 


. compofed of oxide of tin and of extractive mat- 


ter, become infoluble. The oxigenated muriatic 
acid, poured into a folution og extraét, forms 
in it immediately a precipitate of a deep yellow 
colour, and the liquor has afterwards only a light 
citron colour, retaining ordinary muriatic acid. 

16. When we impregnate cotton or thread, 
with a folution of alum, and afterwards. fteep 
them in afolution of extraé, which is then 
boiled for fome time, thefe white bodies become: 


. ftrongly tinged with a yellowifh-brown colour, 


and are charged with thé greater part of the 
extraét, which depofits itielf upon their furface, 
and more or lefs completely deftroy the colour of 

the 
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the folution, which we may intirely exhauft of 
extract by repeating or urging this procefs, 
We may fucceed ftill better in totally feparat- 
ing the water and precipitating the colouring 
matter of the extrac in a folid form upon 
the cloths, by foaking wool, cotton, or thread, | 
for fome time in oxigénated muriatic acid, and _ 
afterwards immerfing them in a folution of ex= + 
tract: the oxigen abandons the acid, feizes the 
extract, takes it away from the water, and pre- 
cipitates it upon the cloth, which alfo exerts 
a particular attraction upon it. | 

17. All the extraëts, whatever they may be, 
when fubjeéted to diftillation, yield an acid pro- 
duét, in part faturated with ammonia, which 
contains much more of the latter body than is 
feparated by means of lime or the alkalis. 
Thus the extraét, befides the portion of ame 
monia that exifts ready formed in it, contains 
alfo the materials of this alkali, which unite by’ 
the aétion of the fire. When folutions of ex- 
tracts in water are left alone, the extradive 
1s {pontaneoufly decompofed in them in the 
courfe of time; the liquors become. turbid, 
depofit abundant mucous flakes, become 
covered with different kinds of moulds, diffufe 
various odours, yield ammonia, and leave at 
laft for fixed produéts of this putrefaétion, car- 
bonates of pot-afh and of lime. | 

18. From a comparifon of all thefe fa@s we 
may deduce the following refults : | 
a. The 


co 


VEGETABLE EXTRACT. 435 


 &. The pharmaceutical extraéts are complex 
fubftances, compofed of very heterogeneous 
matters, fome _of which are pretty conftant, 
and the others accidental, dependent frequently 
upon the nature of the foil in which the veget- 
‘ables have been reared. — uae 
© b.Thefubftances which conftantly accompany - 
‘the extraétive matter in the pharmaceutical ex- 
tracts are free acetous acid, the acetites of pot- 
ath, of lime, and of ammonia. Thofe which 
are accidental in them vary in fuch a manner 
according to a multitude of different circum- 
fiances, that it is impofiible to-give a ftatement 
of them ; all the immediate materials of plants 
‘that are foluble in water belong to this order of - 
accidental bodies in the extraéts, and may be 
found in them one or more at atime: it was 
according to thefe that Rouelle had made his 
three claffes of extraéts, but they are very in- 
‘complete, infufficient, and inaccurate. | 

c. The extraét, confidered feparately from all 
the fubftances foreign to its nature, whether 
con{tant or accidental, is a fubftance very dif- 
ferent from all the other immediate materials of 
vegetables; it is charaéterized by its attrac- 
tion for oxigen, the manner in which it ab- 
“forbs it from the air, from the oxigenated 
muriatic acid, from the metallic oxides, by 
the infolubility which it acquires by combin- 
ing with it, by the brown colour which it af- 
fumes in proportion as it unites with it, by its 
“union with alumine, with the metallic oxides, 
Vor, VIL - ME À - and 
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and by its adhefion to cloths by the aid of 
‘thefe mordants, by the feparation of the water, 


effected by the acetite of lime, which is con- : 


ftantly mixed with it, and of the ammonia 


which is added to it; a feparation, which is | 


owing to the double eleétive attraction of the 


lime for the extractive matter, with which it is | 


precipitated in an infoluble ftate, and of the 
ammonia with the acetous acid. 


d. The extraGtive matter is a kind of oxide _ 


with a triple radical, or a compound of carbon, 


of hidrogen, of azote, and of oxigen, which. 


js not faturated with the laft of thofe princi- 


ples, but can abforb much more than it con-. 


‘tains. It approaches very nearly in its proper- 
-ties to the matter which dyers term colour, or 
colouring matter, from which it differs only in 
the proportion of its primitive principles. 


e. The property which the pureft extracts — 


poffefs of attraéting the humidity of the atmo-, 


‘fphere, and of becoming foft when expofed to. 
it, does not belong to the extracts, but only. 


to the acetite of pot-afh which they contain, 


‘and we might even determine by their deli- 
quefcence the proportion of this falt which 18. 


contained in them. There is reafon to believe, 


that the virtues admitted by phyficians in the. 


-extraéts, are owing only to the acetites which 


_are conftantly combined with them, and de-. 
pend very little upon the extractive matter, pro», 


_perly fo called. 


19. It 
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19. It is not, however, to be inferred from 
all thefe faéts, that the nature of the extract, 
fuppofing it deprived of all the different matters 
which it contains, is perfectly identical in all 
vegetables. On the contrary, it is probable 
that the proportions of thefe primitive princi- 
ples vary a little; but that it is not to this 
primitive variation of principle that we are 
to afcribe the very ftriking difference of the 
virtues which phyficians have obferved in 
opium, the extraét of cinchona, that of the 
_wild cucumber, of belladonna, of hemlock, 
of ftramonium, ‘fubftances fo different from 
one another, but that it is rather to fome 
* particular matters added, in each of thefe 
bodies, to the extraétive, properly fo called, 
that their different modes of acting ought to be 
attributed. | 


E. Species. 


80. Ir muft appear, from what has been ob- 
ferved in the preceding numbers (8 to 19,) that 
the number of the fpecies of extraéts may be 
very confiderable, if we thould with to eftablifh | 
between them diftinGions founded upon, their 
individual properties. It would then be necef- 
fary to admit as many of: them as there are 
different. plants capable of furnithing them. 
According to each particular matter added 
to the extractive, it would then be necefary 
fingularly to-multiply this claffification of the 
week extracts; 
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extracts ; on the other hand, if we were to con- 
fider the extractive matter, properly fo called, 

. abftractedly from all the fubftances that may be 
added to it, we fhould then not be in poffeffion 
of a fufficient ftock of knowledge to diftingufh 
with precifion the real differetice which eee 
rates them the one from the other. 

91. By holding a fort of middle courfe be- 
tween the two limits which the fcienee cannot 
yet attain, we may continue to employ, but 
only for pharmaceutical ufes, the diftinétion ad- 
mitted by Rouelle, namely : 

A. Alucous infpiffated juices or extracts, 
amongft which are to be ranked the rob of cur- 

rants, the juice of liquorice, the extract of 
juniper. 

-B. Sapenaceous infpiffated j juices or eine 
to which are to be referred the juice or the ex+ 
tract of borage, the juice of the acacia, that 
of hypociftis, of floes, cachou, and the extract 
of Peruvian bark. 
~ C. Extra&o-refinous infpiffated juices or ex- 
tra @s, which prefent among ft their moft re- 
mar, able fpecies, opium, a very complicated 
juice, containing, with the extractive matter, an 
oil ana’ a vifeid refin, a mucrlage, a gluten, and: 

a falt > atoes, improperly ranked amongft “the 
gum sent is, the elaterium, or juice of the wild 
URL » + and the extraët of rhubarb. 


99. We are till far too much in want of ex- 
periments L rpon the pharmaceutical extraéts to | 
be able to ci lafs- even AS mi À though Hill 


with 
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with little accuracy, under one or other of thefe 
three divifions, the moft of thofe that are pre- 
pared and employed in medicine ; fuch as the 
extracts of gentian, of water-trefoil, of elecam- 
pane, hemlock, of belladonna, of pulfatilla, of | 
chervil, of famitory, of patience, of centaury, of 
- fuccory, of tormentilla, of faffron. I have here 
mentioned only the principal and the moft com- 
monly employed of thefe preparations, as the 
-difpenfatories contain a number of others equal- 
ly unknown with refpeët to their claffification. 


%, 


Be Ts. 
95. A mucu greater ufe was formerly made 
of extra¢ts in medicine: at prefent, twenty 
{pecies at moft are employed in pharmacy, in- 
éluding thofe which are prepared in the large 
way in commerce. We have feen that for the 
| greater part, excepting thofe that are acrid, 
narcotic, poifonous, or violently aftringent and 
febrifuge, their principal virtues, which are 
aperient, diffolvent, and purgative, may be at- 
tributed to the acetite of pot-afh which they 
contain. | 

94. We may add to this medicinal ufe, re- 
garded hitherto as the only one in all the works 
on chemifiry, that there is another which is 
wuch more frequent, and much more important 
for fociety, namely, that which 1s made of the 
extraéts in dyeing. All thofe fubftances which 
dyers call colours of roots, or even of woods, 
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are nothing -elfe but extracts in folution, in 
which they dip.and keep immerfed.for a longer 
or ihorter fpace of time during their ebullition, 
threads and ftuffs previoufly impregnated with 
folution of alum, or fome other mordant, in order 
to precipitate and fix upon them the extraétive 
matter. I shall revert: to this fubject in one of 
the fubfequent articles, 


ARTICLE XI. 


Of the Eighth of the immediate Materials of 
Vegetables ; of the Fixed Oils. 


A. Situation. 


1. OIL, or the oily fubftance, in general, is 
one of the immediate materials of vegetables, 
the leaft foluble in water, and is eminently 
diftinguithed from all others by its combuftible 
property, and by the bright flame which it emits 
during its combuftion. It is long fince it was 
firft remarked that the oil formed by vegetables 
is one of the produéts of vegetation, that there 
is no mineral oil, properly fo called, and that 
what is fometimes found among tt the foffils ori- 
ginates from plants, and cannot be compofed 
in the bowels of the earth. | 

2. The fpecial and diftinétive chara@er of 
fixed oil is, that it is not raifed eafily, and with- 
out alteration into vapour by the aétion of fire ; 
and it is oppofed by this character to volatile 

| a : oil. 
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oil, It was formerly termed fat oil, oleum un- 
guinofum, or mild oil, as it enjoys both thefe 
properties ; and expreffed oil, becaufe it is CON- 
{tantly obtained by expreflion. | 
8. Amongft the properties by which it 1s 

diftinguifhed, I efpecially remark that of being 
contained only in a fingle part of the vege- | 
tables; namely, in their feeds. It would be in 
vain to look for it in other organs; it is never 
found either in the roots, the ftalks, the barks, 
the leaves, or the flowers. Sometimes, though 
rarely, it is fituated in the parenchyma, or the 
pulp of certain fruits; moreover, amongft the 
numerous oleiferous plants of our climates only 
the olive can be mentioned, as containing it in 
its foft external fkin, and on the outfide of its 
kernel. Generally it exifts only im the coty- 
ledons, and it is even found only in thofe that 
have two cotyledons. I know no example ofa 
monocotyledonal plant with an oily feed. 

A. All the dicotyledonal feeds that contain 
oil, are at the fame time charged with muci- 
lage and fecula, and they have all a character 
by which they may be diftinguifhed ; namely, 
that of forming vith water in which they are 
triturated, a white liquor which is termed emul- 
fion, milk of almonds; on which account they 
are termed emulfive feeds, They manifeftly 
owe this property to the oil which they contain 
between the particles of their parenchyma. 
The water, by diffolving the mucilage, and dif- 
perfing in fome meafure between its own par- 
ie 3 ticles, 
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ticles, thofe of\the ftarch, retains in fufpenfon 
fmall drops of oil, which deftroy its tranfpa- 
. rency, and give it a milky opacity, and white- 
nets. Accordingly, when this milk of almonds 
is kept for a long time in conta with the air, 
a portion of the oil feparates at its furface in 
the form of a greyith or femi-tranfparent cream $ 
this layer feparated at the furface, forms, even 


at the end of fome days, real oily drops. Dur- . 


ing this feparation a portion of the fecula is de- 

Poñited in a white powder, and the liquor be- 
comes clear in proportion as this double fepara- 
tion of the two fubftances, that were diffemi- 
nated in it, is effected by repofe. The acids 
bring about this kind. of decompofition in a 
much more {peedy- and powerful manner. 

5. This exclufive prefence of the fixed oil in 
the interior of the dicotyledonal feeds, is a fa@ 
that has not yet fufficiently engaged the atten- 
tion of chemifis. It may, however, throw 
fome light upon feveral parts of vegetable 
phyfics, as it manifeftly depends upon the 
{tructure, the intimate nature, and the fun@ions 
of the feeds. I fhall content myfelf with ob- 
ferving here, in a general manner, that the 
fixed oil, which is mild and nutritious, accom- 
panies the embryo in the feed like the chick in 
the egg: that it is fituated in a particular place in 
thefe feeds, like the oil of the egg in the yolk: 
that it gives to the maf of cotyledons the pro- 

rperty of forming with water a kind of vegeta- 
ble milk, like that the ege gives to the yolk, 


« 
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the property of forming with water what is 
termed pretty accurately /ait de poule ; finally, 
that it contributes, in the period of germina- 
tion, to the firft nourifhment of the plant, as the 
yolk ferves for the nutrition of the chick during 
incubation, and previous to its leaving the egg, 
and that it feems to charaGterize the dicoty- 
ledonal plants in oppofition to the monocoly- 
tedonal, in the fame manner as the oviparous 
animals, whofe young enjoy only this kind, of 
lactation in the egg, are oppofed to the vivipar- 
ous, which receive milk from the —— after 
they have left the uterus. 


| B. Extraction. | 

6. Frxep oil being contained ready formed 
in the parenchyma of the feeds, or. of fome 
fruits, nothing moreis required than to prefs 
this parenchyma more or lefs forcibly, in order 
to make it run out, and to obtain it feparate: 
But the manner itfelf in which it is contained or 
inclofed :in the _parenchyma, - its. abundance 
compared with that of the other fubftances that 
are mixed with it, or with which its particles 
are furrounded, its more or lefs liquid ftate, 
and its greater or lefs difpofition to run, are 
many circumftances that muft influence the art 
of extracting it, and determine modifications 
in the aber of this art. ets 

7. Frequently nothing more is neceffary than 
to bruife the feeds, ceases then: to'a kind of 

pulp or cake, afterwards to fubjeët this patie, 

| inclofed 
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inclofed in facks of hair, or cloth, to the aûion 
of the prefs, in order to caufe the oil to run out 
in fuch a manner that it can eafily be collected. 
This is the operation praétifed in the phar- 
maceutical laboratories, in order to obtain 
the oil of almonds, and the oil of linfeed; 
they are then termed cold-drawn oils, and a 
fimilar or equally fimple procefs is followed 
for extracting the oil of hazelnuts, of walnuts, | 
of hemp-feed, of colza, of rape feed, even the 
_oil of alive, the oil of beech-maft, the oil of 
poppy feed, and a great number of others ana- 
Jogous to thefe in their nature and their ufes. 

8. But it is obferved that moft of the feeds 
yeild by this procefs only a fmall quantity of oil, — 
and that though it is very pure, and very mild, 
fuch as is requifite for medicinal ufes, it is too 
dear on account of its fearcity for moft of the 
purpofes of life, or the arts for which it is def- 
tined. We even meet with fome feeds, which, 
containing together with the oil, a more or lefs 
confiderable quantity of gummy mucilage, 
or of light and highly divided fecula, yield — 
hardly any oil by the mere preffure of their pafte 
inthe cold, or elfe yield it only with extreme 
difficulty. Thofe even from which all the mild 
and fixed oil which they are capable of afford- 
ing, has been extraéted by the firft procefs, {till 
retain a portion in fufficient quantity for it to 
be poflible to obtain much from them by a. 
fecond manipulation. 


9. In 
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9. In the cafe. which L have juit indicated, a 
more or lefs violent heat is employed, accord- 
ing to the fubftances which we have to tréat, 
according to the more or lefs condenfed nature 
of the ae which they contain, of the fecula, or 
of the mucilage, of the receptacle, from which: 

they muft be extraéted, according to the more 
or lefs important ufes to which they are def- 
tined. Sometimes we content ourfelves with heat: 
ing plates of block tin, which are applied imme-. 
diately to the pafte of the feeds, and which 
comprefs them. by the approximation of the 
-peices of.the.prefs, in order to give more 
‘fluidity to the oil, as is done ith; the {weet 
almonds; at other times the pafte itfelf is ex- 
pofed to the vapour of boiling water, in order 
to, penetrate it with a gentle heat, which fa- 
vours the feparation au the efcape of the oily 
juice. For the lefs important oils, the feeds 
are more or lefs firongly roafted, in ordér to 
thicken or dry their mucilage and fecula, to 
bring the oily molecules to their furface, 
and to, begin to caufe the drops to exfude 
outwards. This laft procefs is particularly em- 
ployed for the very mucous and very vifcid 
feeds, which at,the fame, time contain a large 
quantity. of water. , The oils that are extracted 
by this manipulation, which is employed for 
linfeed, and hemp-feed, are lefs pure, lefs mild, 
and lefs fine than the firft; they are alfo more 
coloured ; but they are at “ite fame. time more 
abundant and more eatily, preferved, . When 

the 
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_- the feeds have’ been too much roafted, the oil is 
reddifh and has a more or r lefs {trong sieges 


. matic tafte. 

10. The fixed oil that: 18 obtained by ‘the 
procefles that have been indicated, ‘is always 
mixed, and even combined with fome foreign 


fubftances, and efpecially with mucilage, ' amy 


laceous: fecula, and colouring matter. ~ Fre- 
quently thefe three bodies, ani efpecially the 
two latter are fpontaneoufl y depofited from the 
oily liquid, when it is kept at reft for fome 
time ; we fee mucous flakes, coloured fibrils, or 
{hi slot feculent powders gradually’ precipitated 
to the bottom af thefe oils : ; théfe; which at firtt 
were opaque or turbid, at the moment when 
the aétion of the prefs expelled them from the 
pafte of the feeds, become clear, and more 6r 
lefs tranfparent and pure when left to them- 
felves. The grofs portion of the parenchyma, 
which has been carried along with the firft 
portions of expreffed oil, is feparated and 
precipitated firft, afterwards the’ green and 
coloured fecula, then the amylaceous fecula ; 
and the gummy mucilige is depofited ‘the 
laf, but: frequently there even remains a por- 
tion im real folution or combination! with the 
oily juice: it is this portion which forms what 
Scheele has termed the fweet principle of the 
oils, of which I fhall fpeak hereafter. It 1s 
this that gives to the oil, when burned, the 
thick flélées which render it turbid, and more 
orlefs diminith its combuftibility. Sometimes 
Hi a por- 
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a portion of the green fecula, as we fee in the 
oil of olives, remains in folution in this body, 
and communicates to it the colour and the taite 
of the fruit. | | 43 
11. We fee from what has been faid that mere 
repofe is not always fufficient for purifying the 
oils; filtration through fieves or linen, with 
more or lefs wide interftices for feparating the 
eroffer part, is likewife only a mechanical means, 
which takes away merély the foreign matters 
which are interpofed : the effect of time feparates 
indeed, efpecially with certain oils, a portion of 
the mucilage or of the light fecula which are 
diffolved in them; but there is another part, 
and fome oils contain a large quantity of it, 
which remains really diffolved in them, and 
is never feparated from them by reft, at leaft 
unlefs the oil itfelf undergoes an alteration, 
and communicates to thefe bodies properties 
which oppofe the combination of advantages 
which we expeët from them. © Itis efpecially in 
order to render them more pure and-more eafily 
as well as more completely combuftible that we 
endeavotr, by different procefies, to free them 


- from the foreign fubftances that are combined 


with them. ‘Chemiftry has not yet exactly 
determined the different ftates of lamp-oils, and 
the real caufes of thei bad qualitiess “The pro. 
ceffes alfo that are employed in fome manu- 
faétories or work-fhops for purifying thefe’ oils 
are a kind of empirical praétices, or methods 
which Science has not yet examined. 

1 2 12. Thefe 
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12. Thefe proceffes of the arts or of the work- 
thops in which oil is employed are very much di- 
verified, and frequently conftitute a kind of fe- 
cret. Itappears that in fome, after having fuffer- 
ed the oils to reft, and filtrated them, they beat 
them up with water; in others they heat them 
gently for a longer or fhorter fpace of time. 
There are fome in which the oils are .treated 
by acids diluted with water; and this procefs 
muft in fact feparate the mucilage from them. 
There are others in which they are treated by 
lime or the alkalis, which appear to abforb an 
acid holding mucilage in folution, and to favour 
the precipitation of this mucilage. It is alfo 
aflerted that in fome work-fhops they ufe alum, 
whilft in others they employ chalk, gypfum, 
argil, or afhes for effeéting the purification of 
the oils. It is evident that if each of thefe 
means fucceeds, it.is to be concluded, that the 
matters which render the oils impure muft vary 


according to:the fpecies; but it is of much 


greater importance to be obferved that an ac- 
curate chemical examination of thefe liquids 
will alone enable us to throw upon this fubjeét 
the light which the fcience is capable of 
diffufing over it, and that after fuch an exa- 
mination this art fo ufeful to fociety will no 
longer be involved in obfcurity, 


C. Phy- 
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C. Phyfical Properties. 


13. Fixep oil is generally a liquid rather 
thick or vifcid, forming ftreaks that adhere 
to glafs, of a mild or infipid tafte, fometimes 
a little acerb, or analogous to that of the plant 
from which it proceeds; without any peculiar 
fmell, but frequently alfo impregnated with 
that of the feed from inh it has been: ex- 
tracted. 

14. Fixed oil 1s never entirely iid of colour; 
frequently it has a greenifh or yellowifh hue: 
that which is green when recent, lofes this caft 
in the courfe of time, and affumes a yellow fhade, 
which at length becomes deeper and inclines 
towards the orange or the red. In general it is 
lighter than water, fwims upon its furface ; and 
its fpecific gravity, taking that of water at 10000, 
varies between 9403 for linfeed o1l, and 9155 
for olive oil. 

15. This body, when PE to the cold, 
congeals and even cryftallizes, or aflumes a 
folid and granulated form by cocling; but this 
property varies in it in a fingular manner ac- 
cording to the fpecies: there are fome that be- 
come fixed at five or fix degrees above 0, and 
others, on the contrary, are not congealed, | 
unlefs at 10 or 12 degrees below 0; there 
are even fome that never become folid by the 
effeét of cold. It is generally obferved that 
thofe which become fixed the moft fpeedily, 
like the oil of olives, are the leaft alterable, . the 
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leaft fubjeét to change, and that, on the cott- 
trary, thofe which are very difficult to be con- 


gealed, are the moft fubje to fpoil, to become 


rancid, &c, 


D. Chemical Properties. 


16. Fixep oil, expofed to the fire, is not 
volatilized unlefs when it is boiling, and hence 
it derives its name; but in this volatilization 
it is altered, lofes fome of its principles, tends 
to be decompofed; the carbon is partly infu- 
lated in proportion as the oil is heated ; the 
volatilized portion is more hidrogenated and 
lighter; water is formed, and an acid ana- 
logous to that of the fats, which is termed 
febacic. There remains in the retort black and 
coaly traces; and carbonated hidrogen gas is dif- 
engaged. Such is the colleétion of the pheno- 
mena which take place in the diftillation of the 
oils, which the ancient chemifts performed in or- 
der to obtain what they termed'the oil of Philo- 
fophers, The volume of the air contained in the 
apparatufes contributed alfo to its produétion in 
a more or lefs efficacious manner, becaufe there 


is more water formed, and carbon infulated, as 


the capacity. of the diftilling veffels is larger ; 
10 that by repeating the diftillation of the fame 
oil a great number of times in new apparatufes, 
we at laft conftantly reduce it almoft entirely 
into water, carbonic acid, carbonated hidrogen 
gas, and. coal.. Me” ESV ME | 
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17. The phenomena of the combuftion of 
oils, when heated in contaét with the air, are 
the fame as the preceding, except that its de- 
compofition is more rapid and: more complete. 
It is well known that they cannot be burned 
unlefs when violently heated, that the ufe of 
the wick employed in lamps is te raife the oil im 
vapour by fucceflive portions; that in the in- 
genious lamp of Argand and Lange, by dif- 
pofing the wick in a circular bras and fur- 
rounding it with a double current of air, by 
increafing the activity of this by the addition 
of a ecatipat ent tube of glafs. round.the wick, 
and efpecially by giving this tube a contraction 
‘at the very place where the extremity of the wick 
ufually exhales fmoke, the combuftion of the 
oil is rendered much more complete and ‘rapid, 
the flame more brilliant, the fmoke and fmell 
annihilated, as both are intirely deftroyed, and 
that the produét of this complete combuftion is 
only water and carbonic acid. 100 parts of 
oil ought to yield 130 parts of water, as they 
contain, according to Lavoifier, 21 parts of 
hidrogen, and 203 of carbonic acid, fince they 
contain according to the fame author 79 parts 
of carbon; now the fum of thefe two produéts 
being 333, 233 parts of oxigen muft be added 
to 100 parts of oil in order to make it burn. 
This refult, which certainly is not.very accurate, 
but which approaches to the truth as near as 

can be, in a firft experiment, fuppofes indeed 
that there is no oxigen ina fixed oil, that it is 
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compofed only of carbon and hidrogen, and 
it is probable that it includes fome error in this 


point of view; but it is certain and well af 


certained that oil is reduced only into water 
and carbonic acid by combuftion, and that it 
affords more water and likewife more carbonic 
acid than its own weight. 

18. A very different effect takes place with 
the fixed oil when expofed to the air with- 
out heating it, as to inflame it; it gradually 
thickens, becomes concrete, opake, white, gra- 
nulated and fimilar to tallow. This change 
takes place very quickly, and requires only 
fome days, if we greatly extend the oil upon 
the furface of water, as Citizen Berthollet 
has difcovered. This effet is owing to the 
oxigen which they flowly abforb; they be- 
come a kind of wax; they even experience — 
this alteration in the living vegetables, by a w 
difpofition which I fhall defcribe in the next 
article. Some fixed oils become dry, and 
thefe are termed drying oils. Some undergo 
the cerification or febification very quickly; 
others, on the contrary, very flowly ; fome 
as they thicken aflume a febacic charaëter 
which manifefts itfelf in their tafte and fmell:; 
they are then rancid, redden the blue vegetable 
colours, and are unfit to be ufed as food or 
condiment: there is alfo formed at the fame 
time a {mall quantity of water which appears 
in {mall drops at the furface, or evaporates into 
the air. There take place, therefore, in this 
flow 
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flow aétion of the air three very diftin@ effedis 
upon the fixed oils. The firft is a fimple ab- 
forption of the atmofpheric oxigen, which 
thickens them and tends to convert them into 
wax; the fecond is a difengagement of their 
hidrogen, which burns at their furface, forms 
water, and dries them themfelves without cerify- 
ing them; the third is the produétion of the 
febacic acid which depends upon a new union, 
and in a determinate proportion, of hidrogen, 
of carbon and of oxigen : this conftitutes ranci- 
dity. Every fpecies of fixed oil experiences 
in a different manner one or other of thefe 
effects, fometimes infulated, fometimes .com- 
: bined; fo that fome are cerifiable, others dry- 
ing, and the third rancefcent. There are fome 
that do not undergo any of thefe alterations 
without much difficulty. Thefe different mo- 
difications in the alterability of the oils depend 
upon their primitive combination, or the propor- 
tion of their elementary conftitution, and it will 
be eafy to afcertain their difference and their 
caufe, when an analyfis fhall have been infti- 
tuted of the principal fpecies that belong to 
one or the other of thefe genera; for it fhall be 
fhown hereafter that in order to diftinguifh the 
fpecies it is neceffary to divide them according 
to thefe properties. 
19. The fimple combuftible bodies unite 
more or lefs ealily with fixed oil; hidrogen in 
the fiate of gas does not unite with it unlefs 
with difficulty. | 
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Carbon in the ftate of coal, through which 


oil is filtrated, contributes to purify or whiten. 


it, without fenfibly uniting with it. 

Phofphorus unites with the oils by the aid of 
heat ; it fufes and diifolves in them in a fmall 
proportion, communicating to them the lumin- 
ous property when they are rubbed in the air; 
and it is this folution which is employed for 
rendering any furfaces luminous and phofphoric 
in the dark. When we diffolye in heat all 
the phofphorus which the oil is capable of dif- 
folving, by letting it cool, a part of the phof- 
phorus is depofited by the refrigeration, and 
cryftallizes in tranfparent oëétahedrons. By 
dittilling the phofphorated oil, we obtain phof- 
phorated hidrogen gas. 

Sulphur combines éafily with fixed oil by 
means of heat ; whence refults a reddifh folution 
which has formerly been termed Ruby of Sul- 
phur,, on account of its colour. This folution 
depofits cryftallized fulphur by refrigeration; 
at is even the only procefs by which Pelletier 
has obtained the fulphur cryftallized in oétahe- 
drons. When the refrigeration is too rapid, 
yellow fulphur is precipitated in needles. If we 
dittil this fulphurated oil, which has a fetid 
{mell, a large quantity of fulphurated hidro- 
gen gas is obtained, without the fulphur fub- 
liming in its concrete and infulated fiate. 

Some oils exert an action upon the metals 
that are the mott eafily oxidated; they accele- 
rate their oxidation, and favour the abforvtion 
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of the atmofpheric oxigen ; but this effect is in 
eeneral feeble and flow. The metallic oxides 
have a much more marked aétion upon the ve- 
getable combuftibles ; by the aid of heat, they 
yield a portion of their oxigen to the oils, 
“Which then become thickened, and form in ge- 
neral the fubftances known by the name of 
plafters. In this ftate they form kinds of foaps 
frequently infoluble, fometimes more or lefs 
foluble. If we augment this adlion by that of 
heat, we intirely decompofe the metallic oxide; 
it paffes again into the ftate of metal, and 
the oil is then intirely deftroyed into water, 
and carbonic acid. It is this which caufes 
plafters to affume a” coppery-red colour, and 
moft of the ointments, or plafters, that have 
been too long boiled, acquire a brown or black- 
ith colour, by the reduction of the oxide of lead. 

90. Water has no fenfible aétion upon the 
fixed oils; they remain upon the furface of 
this liquid. When agitated with it, they firft 
whiten it and interpofe themfelves between 
its particles; but they feparate again from it 
by repofe. Water, however, takes from them 
a certain proportion of mucilage, and favours 
the feparation of the colouring fecula, which 
troubles their tranfparency ; this is a means ufed 
in work-fhops for purifying them and render- 
ing them more combuitible. 

01. {he acids are capable of decompofing the 
fixed oils, but with particular phenomena, ac- 
cording to the nature and the concentration of 

thete 
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thefe acids, as well as their quantity and differ- 
ent temperature. In general, the concentrated 
fulphuric acid renders thefe oils brown, thick, 
and reduces ‘them to coal,” This a@ion has 
formerly been compared to the formation of a 
refin, or of a bitumen; but it is really neither 
the one or the other: it is a commencement of 
decompofition, in which water is formed; car- 
bon is feparated and precipitated, and even an 
acid is produced. The cold nitric acid thickens 
and flightly oxidates them; if it be mixed with 
nitrous gas, it aéis with much greater activity ; 
it excites a confiderable ebullition and effer- 
vefcence, and a large quantity of nitrous gas 
is difengaged. When we throw upon oils a 
mixture of concentrated nitrous and fulphuric 
acids, they immediately inflame, and leave a 
coal more or lefs inflated and voluminous. By 


employing nitric acid with caution, we may 


effect the exact analyfis of an oil; we convert 
it into oxalic acid. The ordinary muriatic acid 
produces very little effeé upon fixed oil; the 
oxigenated muriatic acid thickens and whitens 
it like tallow or wax. : 

22. All the alkalis exert a more or lefs re. 
markable aélion upon the fixed oils ; they all 
render it foluble, and reduce it to the fapon- 
aceous ftate ; the name of foap is even applied in 
a particular manner to this combination of a 
fixed oil with an alkali. The medicinal foap is 
made by triturating in a mortar of glafs or 
inarble, one part of cauftic ley of pot-afh, 
weighing at leaft one half more than water, 

| with 


Le 


FIXED OIL. 455 


with two parts of oil of fweet almonds.  Tritu- 
ration in the cold is fufficient to effect this 
combination. With oils of inferior quality, and 
a cauftic ley of foda, a little concentrated and 
well mixed, the common foap is prepared, 
which becomes folid in the courfe of time. 
Moft commonly this combination is promoted 
by heat, in order to concentrate the ley; 
the liquid portion is afterwards feparated ; 
when ley of pot-afh is ufed only a foft foap 
ss obtained. That which is termed marble 
foap, is made with crude foda, fulphate of 
copper, cinnabar, &c. The moft ordinary 
forts, which are termed green or black foaps, 
are manufaétured with the mare of oil of 
olive, of nuts, of rape-feed, and the cauftic 
alkalis treated by ebullition. The reader may 
confult, for the economical practice of this art, 
the inftruétion publifhed by Citizens Darcet 
and Pelletier. 

93. Soap, properly fo called, or the combi- 
nation of a fixed oil, with cauftic foda, is a 
white, folid, acrid and alkaline fubftance, very 
fufible in the fire, abforbing a very large quan- | 
tity of water, which greatly increafes its vo- 
lume; lofing this volume and becoming very 
light by expofure to dry air, or by a gentle fire, 
from which the alkali gradually feparates in the 
form of cryftallized carbonate of foda by long 
expofure to the air ; decompofable by fire, and 
yielding its oil, part liquid and part folid, by 
diftillation; very foluble in water, with which 
‘t unites in all proportions; forming either 

| 3 a thick 


we 


a thick liquid filled with white, and as it were 
filky filaments, when this folution is frong 
and concentrated, or an almoft tranfparent 
liquid, when the water contains but little of it; 
giving to this liquid, befides a foft, and as it 
were greafy feel, an acrid urinous tafte, a milky 
femi-tranfparency, the property of forming — 
much Jather, and affording a kind of foam, 4 
which eafily retains the air, and the gales & 
under thin and tenacious tegument, as is ex- 
emplified in the fimple art of making what are 
_Called foap bubbles : decompofuble by the acids, 7 
which {eparate from it the oil, thick and more | 
or lefs approaching to the flate of tallow or © 
wax. We fee by all thefe firft phenomena that 
belong to foap, that in the union of the oils # 
with the alkalis by which it is formed, the fixed  # 
oilhas abforbed' à more or lefs confiderable por- 
tion of oxigen ; and that it is on this account 
that the contact of the air influences the fapo- 
nification; that foaps are made more quickly 
aud of better quality with the moft concrefcible 
oils, or thofe which are moft difpofed to con- 
crete, or even with-thofe that have already be- 
come concrete, efpecially with the fats,’ &e. 
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that it is alfo by this more fpeedy oxidation, 3 
favoured by the prefence of the alkalis, that the ie 
Keak : . . = 

foaps become folid, and that concrete oil is i 
. “, ; LA 

feparated from them by the aétion of the acids, x 
and even of fire, . 4 
24. True foap, or that prepared with foda, is 4 


alfo diftinguithed by the property of being 
? à . . 
decompofed by means of barites, ftrontian, : 


and F 
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and lime, Its folution in water, mixed with 
that of thefe bafes, fuddenly forms a precipi- 
tate in white infoluble flakes, which when che- 
mically examined, is found to be a compound 
of the concrete oil with the bafe employed. 
All the foluble falts of thefe fame bafes, as alfo 
thofe of magnefia, of glucine, of alumine, and 
of zircon, produce an infoluble precipitate ana- 
logous to foap, in the folution of foap of foda. 
This is the reafon why this faponaceous com- 
pound cannot diffolve, but, on the contrar 7, 
affumes the form of curd, with waters charged 
with any earthy falts A fimilar phenome- 
non takes place with all the metallic folutions 
and falts. As foon as we pour thefe folutions 
into that of foap, precipitates are formed, which 
are compounds of the metallic oxides with the 
oil; thefe precipitates have different colours, 
according to the different oxides: their color- 
ation is conftant and fixed, according to Citizen 
Berthollet, who, in giving an account.of thefe 
compounds under the appellation of metallic 
Joaps, has propofed them to be ufed in painting. ‘ 
_ 25. Ammonia aifo reduces the fixed oils to the 
faponaceous ftate; but its more feeble attraction 
never brings thein to the concrete ftate, or favours 
their oxidation, as is done by the fixed alkalis: 
accordingly it never forms any thing more than 
faponaceous liquids, more or lefs opaque, though 
foluble in water, and capable of forming a lather, 
as alfo of taking out oily {pots like the folid foaps. 
For the reft, the ammoniacal foaps exhibit moft 

of the properties of the ordinary foaps. 
26. No 
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06. No falt atts in the cold, and really unites 
with the fixed oils. The fulphates, with the 
aid of fire and a red heat, are decompofed by 
the oils then reduced to the ftate of hidrogen 
and carbon. The nitrates burn and decom- 
pofe them at an elevated temperature. The 
muriate of foda is frequently employed for hard- 
ening foaps. The fuper-oxigenated muriate of 
pot-ath, triturated with a little fixed oil, and vio- 
lentlyftruck, fuddenly inflamesand detonates. 

97. Some metallic falts mixed with the oils 
are decompofed and precipitated by thefe fub- 
ftances, which feparate and dif-oxidate their 


metallic bafes. This is particularly obferved - 


to take place in the mixtures which are made 


for feveral emplaftic compofitions. But this : 


effe& has hitherto been but little examined, 
though it merits the attention of chemitts. 

98. The fixed oils unite artificially with muci- 
lages and fugar; by triturating them with thefe 
fubftances we render them white, opaque and 
more or lefs mifcible with water: this operation 
is frequently performed in the laboratories of 
pharmacy. | 


E. Species. 


29. | HAvE already fhown that the fpecies of 


the fixed oils might be diftinguifhed by the aid of 


their chemical properties. I ought to add, that 
this method of diftinétion is fo much the more 
effential and neceffary, as the number of thefe 
vegetable productions is extremely confiderable. 
Every country, every climate, according to the 

_ diffcrences 
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differences of the vegetables which are cultiva- 
ted in them, has different oils appropriated to a 
multitude of domeftic and economical ufes. It 
would even be fuperfluous here to prefent the 
enumeration of all the different fpecies of oils 
that are extracted and employed in different 
places. [ ‘hall therefore confine the enumera- 
tion which I propofe to give, to the princi- 
pal fpecies known and employed, efpecially in 

Europe, and particularly in my own country. 
30. I fhall here more particularly diftinguifh 
the fixed oils in common ufe into two genera, 
The firft {hall comprehend the Jat oils, which 
have the character of becoming fixed more 
‘or leis fpeedily by the aétion of the cold, of 
thickening but very flowly in the air, and of 
being converted by it into tallow or wax. Thefe 
oils have alfo the property of being lefs altera- 
ble by the acids than the others, of eafily form- 
ing foaps with the fixed alkalis, of being in- 
flamed only by the nitric and the fulphuric acids 
combined, and of becoming more or lefs {peedily 
rancid when kept in hot and moift places, in 
contact with the air. It is efpecially in thefe 
fat oils of the firft genus, that we find the mild 
_ principle of Scheele in the greateft abundance. 
This chemift difcovered that by combining the 
oil of fweet almonds, of olives, and of rape- 
feed with the oxide of lead, ‘by the affiftance of 
heat, and adding a little water to the mixtures, 
there was feparated from thefe oils a fupernatant 
liquid, which furnifhed him, by evaporation, a 
3 _ matter 
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matter of the confiftence of a fyrup, which 
took fire by being firongly heated, of which 
one part was volatilized without burning in dif-- 4 
tillation, which afforded a light coal, which did 
not eryftallize, and did not appear to be fufcep=04 
tible of fermentation. The nitric acid, diftiiled 
four times upon this mild principle, changed it 
into oxalic acid. Thefe charaéters remarkably 
approach this fubfiance to the mucilages, as 7 
1 have already indicated, and I refer it to the 
mucous principle. Fo ñ 
31. In this firft genus of fixed and fat oils, I 4 
rank, efpecially, the oil of olives, the oil of à 
fweet almonds, the oil of rape-feeds, or colza, 
and the oil of ben, the four fpecies which 
are the beft known and the mott employed 
yn France. | + 
A. The oil of olives is the only known fpe- M 
_cies that is extraéied from the pulp of a fruit — 
exterior to the kernel, or a fpecies of hufk. 
The olive is bruifed by a mill-ftone placed ver- M 
tically and turning upon an horizontal, plane ; - a 
the pafte-produced by this operation is fubjected - i 
to the aétion of a prefs which caufes the virgin © 
oil to run out of a greenifh colour, and with # 
a firong tafie of the fruit. The mare or pulp 
is afterwards moiftened with boiling water, and 
preffed anew, in order to obtain the ordinary | 
oil The unripe olive yields a bitter oil, and À 
that which is too ripe yields a pafty one. [EM 
the mills are not kept very clean, they remain % 
impregnated with a rancid oil, which gives bad 4 
» qualities M 
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qualities 66 that which is afterwards fabricated : 
in them. Olives that have been kept heaped 
together too long, and that have fermented, 
yield a ftrong oi which can be ufed only for 
making foap. The oil of olives congeals or 
Srp flallises at 10 degrees below 0, and des not 
become rancid except after an expofure, of ten 
years to the air. It is an aliment and con- 
diment very much employed, and very ufeful in 
the Southern Departments of France. 

B. The oil of fweet almonds is extra@ted from 
almonds which are firft violently fhaken eo) 2 
fack of coarfe canvafs, and roughly rubbed, 
order to feparate from them the acrid Ft 
der which covers their epidermis. They are 
pounded in marble mortars; the pafte is after- 
wards fubjeéted to the prefs, and the oil iffues 
out a little greenifh and turbid, and, like the oil 
of olives, depofits a fediment by repofe. 

C. Oil of rape-feed, and oil of colza, are the 
names given to thofe which are extraétéd from 
the fséils of two fpecies of cabbage, the firft 
from the brafica napus, and the fedoud from 
the brafica arvenfis ; this oil, which is very 
good, does not dry, is lefs fixable and lefs ran- 
cefcent than the two preceding ; it is much pre- 
pared in Flanders. 

D., The oil of ben is extraéted from the ker- 
nels of ben, which is very abundant in Egypt 
and Arabia; it is void of fmell, but very füf- 
ceptible of easel fo that it very guickly 
becomes acrid ; it eafily congeals. As it is in- 

a odorous 


\ 


462 FIXED OIL. 


odorous, it is particularly appropriated to per- 
fumery. 

We may fubjoin to thefe four firft fpecies, 
‘ the oil of beech-maft, that of grape-ftones, that 
of the feeds of the fun-flower, and that of fe- 


veral fpecies of cruciferous feeds, which are of | 


a nature analogous to the preceding. 

32. The fecond genus of fixed oils includes 
thofe which I call drying ; their characters are 
that they dry in the air, at the fame time pre- 
ferving their tranfparency, and without becom- 
ing akind of tallow or wax. They do not be- 
come fixed, concreted, or cryftailized by the 
cold, nor become rancid fo eafily as the preced- 
ing, nor do they form foaps fo eafily with the 
alkalis, nor inflame by the contaét of the nitric 
acid furcharged with nitrous gas, without the 
addition of fulphuric acid. They appear to con- 
tain lefs mucilage than the preceding : accord- 
ingly, the linfeed oil excepted, Scheele does not 
indicate them amongft thofe in which he fays he 
has found the mild principle. It is alfo very pro- 
bable that they owe their particular nature to 
another order and another proportion of com- 
bination in their primitive principles. 

33. I alfo rank four principal fpecies of fixed 
oils in the fecond genus of oils defignated 
by the epithet of drying : namely, oil of lin- 


feed, oil of nuts, oil of poppies, and oil of 


hemp-feed. 


A. The oil of linfeed is tete as I t 


have faid, from the feeds of flax, ciel in the 
cold, 
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cold, and then with difficulty and in fmall quan- 
tity; this is what is appropriated to medicinal 
ufes ; or after having torrefied thofe feeds in 
order to dry their mucilage, and facilitate the 
feparation of a larger quantity of oil: this, 
which is more or lefs roafted, burned or reddifh, 
has a tafte which indicates its origin, as well as 
the alteration which it has experienced. It 
is deftined efpecially for the arts, for painting, 
and for fat varnifhes. It has a very bad tafte ; it 
burns ill, and thickens in the air, though flowly 
and with difficulty. In order to render it more 
drying it is boiled with a little oxide of lead 
or litharge, and it is then fold by the name of 
‘boiled linfeed oil. It is in this fiate that it is 
employed in the preparation of the fat lute of 
the chemifts. | 

B. The oil of nuts is extraéted from thefe 
kernels after a flight roafting, or without the 
action of the fire. The latter, when prepared 
with care, is pretty good, and is ufed as food 
and condiment by a great number of the inha- 
bitants of fome of the Southern Departments 
of France. When it is extraéted from old nuts, 
more or lefs rancid and roafted, it hasa very bad 
tafte, and can hardly be employed except for 
coarfe painting; it thickens and dries pretty 
quickly in the air. 

C. The oil of poppies is feparated from the 
feeds of the poppy, which, on account of its 
beautiful flower, is called oeillet in the North- 
ern departments of France, where it is cul- 

| je tivated 
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tivated in great abundance. This oil is very 
beautiful, very clear, confiderably drying, with- 
out any difagrecable fmell or tafte, when it is well 
prepared. It is frequently employed as a con- 
diment, and it is often fold for oil of olives; 
the latter is even feldom fold without an addi- 
tion of oil of poppies: this oil has no foporific 
property. 

D. The oil of hemp is expreffed from the 
feeds of hemp; it has always a harfh difagree- 
able tafte, and it is never ufed as a condiment. 
It is very drying and very thick: it ts ufed 
only for fome kinds of painting. 


tek 


34. Fixep oil, in general, is a mild fubftance, 
_and is ufed for nourifhment, or for the feafon- 
ing of food. Accordingly the feeds which con- 
tain it are the principal food of animals. It 
is ufed only as feafoning to the aliments which 
man prepares, the form of which it varices in a 
fingular manner ; when alone it is not eafy of di- 
geftion ; accordingly it is fearce ever employed 
in this feparated ftate, but mixed with different 
fubftances, and efpecially with the vegetable 
weiss oo 


35. In medicine the fixed oils are employed | 


as emollients, relaxants, and, for allaying pains 
and irritations, diminifhing the drynefs of 
coughs, deftroying the impreffions of acrid mat- 
ters and poifons. Formerly much mote ufe 
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‘was made of them than is now done. It has 


been difcovered, fince the middle of the eigh- 
teenth century, that oily fubftances are fre- 
quently more prejudicial than falutary to 
health, that they load the ftomach, aggravate 
fever, increafe the difpofition to putrefcence, 


and at prefent it is only ill-informed perfons — 


who make a frequent ufe of them. They are 
generally adminiftered with fyrups; they are 
frequently prefcribed triturated with gums, fu- 
gar and water, in the form of loches : they are 
employed in pharmacy in the preparation of a 
great number of chemical aud pharmaceutical 


compound medicines, of ointments, platters, - 


oily balfams, medicinal foaps, liniments, &c. 
36. The oils are employed for a great number 
of ufes in the arts; they ferve to preferve many 
fubftances which are covered with them, or 
kept immerfed in them ; for foftening leather, 
and {kins ; for preparing fat varnifh : for mixing 
the colours ufed in painting; for fpreading on 
a number of bodies in order to render them 
fmooth, foft, or flexible, and to defend them from 
the aétion of the water and the air; in the pres 
paration of mafiics ; for affording light by their 


combuftion in lamps; for favouring the effeét 
and the motion of metallic machines; in the 


manufacture of foaps, &c. &c: st 
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ArticLe XII. 


Of the Ninth of the immediate Materials of 
oes Vegetables; of the Tallow and the 
Wax of Plants. 


A. Situation. 


1. I HAVE enumerated amongft the charac- | 
teriftic properties of the fixed oils, their power 
of thickening in the air, and of thus forming, 
by the abforption of oxigen, a febacious or | 
waxy matter. This character fhows itfelf in all 
eafes where the fixed oils iffue from the plants, 
and are fpread out in the atmofphere. As it 
is then in fmall drops, more or lefs minute, 
that thefediquids exfude from the plants, being 
expofed by this difpofition to the contact of the 
air, they: attract oxigen more or lets fpeedily, 
and become concrete, fo as to become a kind of 
tallow or wax. 

2, It is in this manner that a waxy or feba- 
ceous matter is formed upon the catkins of — 
the poplar, of the elder, of the pine, upon the ~ 
leaves of rofemary, of fage, on the furface of. 
the fruit of the myrica cerifera, of the croton 
febiferum, and of a multitude of other feeds or 
vegetable capfules. But the moft abundant, 
the moft common, or rather the moft general of M 
thefe formations of ‘concrete oily fubfiance, 
inore’or lefs waxy, is that which takes place in 
inoft plants at the extremity of their ftamens, M 
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and on the external furface of the anthers with 


which they are terminated.’ This latter mem- 
branous organ, which has been compared with 


_ the tefticles of animals, prefents to the obferver, 


‘at the moment of fecundation, a oreenifh or: 


yellowith powder, granulated, fatty to the touch, 


‘which is very eafily detached by the flighteft 


felf have inftituted upon the powder of the 


motion or rubbing of the anthers: A ereat 
number of obfervations prove that it is of an 


oily or inflammable nature: the daughter of 


the celebrated Linnæus has even fhown that, 
when reduced into. vapour by the aétion of the 
fun, this duft of the anther, which however 
is not the real fecundating part, but only its 
refervoir or vehicle, inflames at the approach 
of a combuftible fubftance in the ftate of igni- 
tion, and prefents the fame phenomenon which 
is cbferved in the fraxinella. A 

3. Though Reaumur was not able to con- 
vert this powder into real wax by the differ- 
ent means which he has employed for this 
purpofe ; though the experiments which I my- 


ftamens of the male hemp, did not meet with 
the fuccefs which I hoped, it caunot be doubted 


that it is from this pollen that the bees extra@ 


the fubftance with which they conftruét their 
combs: after having colleéted and worked it 


into {mall balls with the bruthes with which 


» 


Nature has furnifhed their paws, they carry it 
into the hive; they {wallow it, rejeét it by the 
mouth, knead it with a humour that proceeds 
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from their bodies, give it the foftnefs and . 
ductility which it muft have m order that they 
may be able to work it in the conftruétion of | 


their combs; and whether this change in the 
pollen be owing to the heat of the hives, or « 


proceeds from the mixture of an animal humor : 


with which they cover it, or finally whether it M 
be the confequence of a digeftion, or any altera- ~ 
tion produced by the aétion of their ftomach, u 


‘it is certain that the wax of the bees has no À 
other origin than the pollen of the ftamina of — 
flowers, which it refembles in _. of its pro- « 


perties. 
Sometimes the vegetable concrete oil, tallow 


ee 
Sa es 


or wax, is found in the internal part of fruits w 


or feeds, and feems then to owe its formation — 
and its nature to a combination of oxigen: in 
the interior of the vegetable texture itfelf. — 
It is in this manner that the parenchyma of — 
the feed of the croton febiferum, and of fe-. 
veral other vegetables, efpecially the feeds of 
the caca, of sli nutmeg, of the coco, con- 


tain. a fubftance analogous. to butter or tal- 


low. I have obferved that feveral of thefe © 


feeds prefent at their external furface a more or 


lefs thick:layer. of real wax, well dried, conerete | 
and brittle, whilft their internal parenchyma — 


is impregnated with a lefs concrete oil, ‘ora 


kind of tallow, | more fufible, more foft, and 
much lefs refembling wax, which proves that, 
the contact of the air gives to the firft a much. 


more folid ftate, a more marked oxigenation. 


B. Extrac-\ 
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B. Extraction. 


3: Tuts kind of wax or tallow cannot be 
extracted from the vegetable matters which 
contain it in the fame manner as is done with 
refpect to the more or lefs fluid fixed oils. The 
folid ftate of thefe bodies oppofes it; we are 
obliged to expofe them at firft to a degree of 
heat fufficient for foftening or melting thefe 
fubftances. At this temperature, which we 
communicate to the bruifed feeds, or to the 
fruits that are covered with it, we may fre- 
quently, by afterwards fubjecting them to the 
action of a prefs, caufe this matter to run out. 
It is in this manner that it is extracted.in phar- 
macy from the kernels of the cacao, flightly 
torrefied, reduced into pafie, and afterwards 
preffed with more or lefs force. 

6. A more commodious and furer means for 
obtaining this concrete oily fubftance is almoft 
always employed. The feeds or the intire fruits 
that contain it in a thin layer applied over 
their external furface, are-boiled. The heat of 
_ebullition fufes this concrete fubftance, and 
renders it very fluid ; it then detaches itfelf from 
the integument to which it adhered, and col- 
leéts in a liquid layer at the furface of the water. 
This is fuffered to cool, and it is afterwards 
feparated very eafily when it has become fixed 
in a folid plate at the furface of the water. 

This 


hy 


470 TALLOW AND WAX OF PLANTS. 


This procefs is efpecially employed for obtain- 


ing the wax of the galé, and fometimes for col- 


lecting the butter of the cacao; it may be 
employed in general for all the vegetable mat- 
ters at the furface of which this concrete oily 
juice is colleéted and thickened into a folid 


layer. When it is praétifed with the catkins | 


of the poplar, the alder, the birch, the fir, 


{mall quantities of a kind of wax or tallow are 


extracted. 
7: In thofe cafes where the vegetable fruits 


or grains contain, as is particularly exemplified 
y P 


in the croton febiferum, two kinds of concrete 
oily juices, the one more folid and of a waxy 
nature at the furface, the other fofter and of a 
febaceous confiftence in the internal paren- 
chyma; we may combine both the proceffes 
that have been indicated in order to obtain each 
of thefe bodies feparate. We firft boil them 
whole in water, which feparates the exter- 
nal wax; and when they are deprived of this 
they are bruifed and expreffed, after having 


‘heated’ them i in order to extraét from them the 


tallow. It appears that in China this two-fold 
practice is employed in order to obtain feparately 


the vegetable wax which is employed for mak- 


ing tapers for the opulent, and the tallow which 


is ufed for preparing a kind of candles deftined 


“for thofe who cannot afford to purchafe the 


others. I have performed this experiment 
upon the. feeds of the croton, and have obtained 
two matters very well ith famed by the foli- 
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dity and the concrete ftate of the firft, as well as 
by the foftnefs, the greafinefs and the fufibility 
of the fecond. It was in this manner | dif- 
covered. that this differs alfo from the firft by a 
very marked purgative property. 


C. Phyjical Properties. 


8. Tuoucen the concrete oils all refemble 
each other in their confiftence, they have, how- 
ever, neither the fame texture nor the fame 
folidity: fome are mild, homogeneous, of a 
fine texture, and like butter as to their foft- 
nefs and fufibility; they are accordingly 
. termed vegetable butters, as the butter of 
cacao, the queyamadoa, &c. others are of a 
granulated texture more or lefs cryftalline, as 
the butter of coco, the tallow of croton. Lafily, 
there are fome of a firmer confiftence refem- 
bling. real wax, like that of the (galé,) the 
wax of the wax-tree of Louifiana, &c. Some 
appear capable of affuming the lamellated form, | 
The pollen of the ftamens is in fmall inco- 
herent grains, and does not affume the con- 
crete, duétile, dry, and uniformly folid ftate 
of wax, till after it has been wrought by the 
bees. | 
9. The tafte, the fmell, the colour, are alfo 
properties of this concrete oil that admit of 
much variation ; it is fometimes white, moft fre- 
quently yellow or fawn colour, fometimes brown . 
or green, feldom red. Though the moft of them 

are 
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are infipid, fome are acrid, auftere, or more 
or lefs pungent. Some are inodorous and 
others have a perfume. It is true that the 
latter moft frequently owe this property to a 
portion of volatile oil which is more or lefs 
intimately and abundantly united with them, 
as we fee in the butter of the nutmeg, and in 


all thofe which proceed from aromatic ie or: 4 


feeds. 

10. We alfo find the fame variation in the 
fufibility of thefe fübfiances, from the extreme 
foftnefs of the butter of Galam, to the dry, 
brittie, and confequently lefs fufible ftate 


of the wax of galé, and that of Louifiana + 


This fufibility commences between twenty-five 
and thirty degrees of Reaumur’s thermometer, 
and extends to above fixty, as we fee in wax, 


properly fo called, the pureft and moft valuable 


of thefe matters of vegetable origin. 


D. Chemical Properties, 


11. Axx the chemical properties of the but- 
ters and the waxes of plants, whilft they ap- 
proach more or lefs to thofe of the fixed oils, 
prefent, however, differences which depend upon 
their concrete ftate, and the proportion of oxigen 
which thete oily juices contain.- This difference 
fhows itfelf at firft, both in their diftillations 
and in their combuftion. . When we diftil them, 
we obtain water from them more eafily ; they 


yield more febacic acid; they afford an oil 
as fufh- 
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- fufficiently thick and concrefcible, which is 
called butter of war; we extract from them at 
Jaft lefs hidrogen gas but more carbonic acid. 
- The cafe is the as with their combuftion; 
they do not reduire fo much air in order to 
burn; they yield a whiter flame, lefs fmoke and © 
- carbon; they burn more uniformly and more 
eafily than the fixed oils. The ufe of candles 
and tapers evidently proves thefe firft facts. 
When sent heated, this apes becomes intirely 
volatilized. £ 
12. Moft of thefe évetete oily bodies 
which are coloured lofe this colour by degrees, 
which is deftroyed by the contact of the air __ 
. and of the atmofpheric water. When they. 
are expofed in fmall fragments or thin flips 
to the contact of the air, they lofe their colour 
and become white; this is what happens with 
wax when bleached, by leaving it upon the 
meadows and wetting it with water, whilft at 
the fame time it is expofed to the rays of the 
fun. This colouring part has been compared 
with that of filk. | | 
13. Some combuftible bodies unite ftill more 
eafily with thefe febaceous and waxy matters, 
and frequently experience more alteration from 
them than from the fixed oils properly fo called. 
Sulphur and phofphorus unite with them by 
fufion. The metals that are cafily oxidable are 
burned. by them more or lefs quickly. Citizen’ 
- Berthollet has found that by melting wax upon 
copper filings, and fuffering it to remain upon 
| 1 ‘em 
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them for fome time, this metal was much moré 
fpeedily converted by it into green oxide than 
itis by oil; and it is very evident that this 
effect depends upon the oxigen fixed in the 
wax. | 

14. It is for the fame reafon that the power- 


ful acids exert fcarce any action upon the con- — 


crete oils: as the fixed oils are altered by them : 
only in confequence of their attraétion for — 


oxigen; the oily juices that are faturated 
with it have no longer-the fame caufe of al- 
terability ; accordingly we meet with much 
greater difficulty in attempting their analyfis 
by thefe burning bodies. The oxigenated 
muriatic acid which thickens the fixed oils, 
_ produces no fuch effet upon thefe concrete 
oily juices, and only whitens thofe whofe 
colouring part is fufceptible of deftruction by 
oxigen. It isin this manner that the green 
wax of Louifiana is very quickly whitened by 


being merely immerfed and remaining for fome 


hours in this acid. | 
15. The facility with which the alkalis unite 
with the tallows, the butters and the waxes of 
vegetables, coufirms what I have faidabove con- 
cerning faponification. It 1s evident that it is to 
the oxigenated ftate of thefe concrete matters 
that they owe the property which they poffefs 
of combining and forming foaps with the cauf- 
tic alkalis. The foap of wax and foda is termed 
punic wax, and is frequently employed as an en- 
cauftic. Thefe combinations potfets, befides, all 
the 
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the properties of the beft foaps, and may be em- 
ployed with much fuccefs for the fame ufes. As 
ammonia renders the waxes likewife foluble and 
faponaceous ; its volatility may hereafter prove 
of ufe in the arts, in which it fhould be. an 
object to apply wax in a thin layer. 

16. All the chemical properties of theft 
bodies prove, therefore, that they are a kind of 
oxides of fixed oils, and that they owe their 
origin to a fixation of oxigen in thefe oils, to a 
combination without combuftion, between car- 
bon, hidrogen, and oxigen. There is reafon 


to believe, that the chemical art will at fome 


future period be able to imitate fuch a combi- 
nation, by fixing oxigen in the fixed oils, by 
means of different proceffes and thus con- 
fiderably augmenting their value by their con- 


verfion into artificial tallows or waxes. The - 


firft trials that have been made in this kind of 
refearch already afford the beft hopes, and they 
only require to be followed with more per- 
feverance, | 


E. Species. 


17. UNpDoUBTEDLY we are as yet far from 


knowing all the concrete fixed oily fubftances, * 


which the vegetables are capable of furnifhing ; 
their number is certainly much more confider- 
able than has been fuppofed ; and if we would, 
or could depend upon the vague, uncertain, 
and frequently fo little enlightened accounts of 


travellers, 


oo 
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_ travellers, it would be poffible to prefent a pretty 
confiderable lift of them. But as it is impofii- 
ble to eftablifh any thing exaé upon the fimple 
affertions of moft of thefe men, who are 100 
little inftruéted to have been able to give exact 
notions concerning all the produéts of which 
_ they fpeak, I fhall here content myfelf with 
indicating the principal and the beft known 
fpecies of this genus, amongft thofe which I 
. have been able to fubjeét to fome experiments, 
or which able chemifts have indicated. 
_ 18. In this view I fhall here cite the twelve 
following fpecies : the butters of cacao, of coco, 
of nutmeg, of Galam; the vegetable tallow 
: called: queyamadou, that of the croton febife- 
. sum, the wax of the galé, the pela of the Chi- 
nefe, the wax of Louifiana, the wax of the cat- 
kins, of the birch, of the alder, and of the poplar, 
the leaves of rofemary and fage; finally the pol- 
len of the anthers, and wax, properly fo called. 
A. The butter of cacao is extracted from the 
pafte of the feeds of this plant, theobroma cacao, 
either by fubjeéting it to the prefs, after hav- 
ing expofed it to the vapour of boiling water, 
or by boiling it in water. More than a third 
and even nearly half the quantity of this pafte is 
extracted from it, when the cacao is found and » 
of good quality. At firft it is a little fawn- 
coloured or yellowith; it is purified by melting 
it again in water. It is then white, of a mild 
tafte, flightly granulated in its fraéture, very 
unctuous to. the feel, fufible between twenty- 
| eight 
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eight and thirty-five of Reaumur’s fcale. It is 
this concrete oil that gives to chocolate its 
mild and unctuous tafte; it is fometimes the 
caufe of the difficulty which certain ftomachs 
experience in digefting chocolate; it is much 
employed in pharmacy. 

B. The butter of coco, is found in the fuit: 
ofthe palm, named cocofnucifera ; its heated 
pulp is expreffed: fome naturalifis fay, that it 
is feparated from the milk of coco in the form 
of cream; it is found congealed and granulated 
in the oils of coco that are frequently fent te 
Europe. It is employed as a condiment in 
countries where the palm abounds, 

C. The butter of nutmegs is extracted from 
this feed, myrifiica officinalis, bruifed, foftened 
with water, and fubjeéted to the action of the 
prefs; it is fufficiently folid, of an orange yel- 
low colour, of a pleafant and aromatic odour, 
which it owes to the portion of volatile oil that 
is combined with it. It has an acrid and ftrong 
tafte, which is much diminifhed by keeping it 
fufed, by agitating it in a large quantity . 
water, and by heating it for oe time. 

D. There is brought from Senegal, and comes 
by the way of the commerce or: the _inte- 
rior of Africa, an oily, concrete, foft and very 
fufible juice, which is called butter of Galam, 
from the African town where it is taken in 
the way of exchange; it is yellowith, almoft 
always rancid, and acrid. It is faid to be em- 
ployed as a condiment in the country.. The 

| : tree, - 
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tree, or the plant, which furnifhes it is not 
_ known. : 

i. The Queyamadoa i is another fpecies of con- 
crete butyriform juice, which comes from Cay- 
enne and Guiana: the tree whofe fruit affords 
this butter, is called virola febifera, by Aublet ; 
it is a myriftica. Thiskind of butter is faid to be 
employed both as condiment, and as a com- 
buftible fubftance, in the country. 

F. The croton febiferum, or fapium cerife- 
rum of Brown, Jacquin, and Juffieu, produces 
in America, and in many other hot countries, 
fruits nearly round, the external tegument of 
which is covered with a layer of waxy matter, 
which is fufed with the aid of boiling water, 
and colleéts at the furface of this liquid, where 
it becomes fixed by cooling. I have already 
obferved that we may extract from the bruifed 
kernel another matter which is lefs hard and 
lefs dry, more fufible, more analogous to but- 
- ter. Its fmell, ‘which is fufficiently agreeable, 
induced fome young perfons who gerforined this 
experiment in my laboratory, to try it as a 
condiment with fpinach; it gave them all a 
more or lefs violent purging, attended with 
ftrong colic pains. It feems this depends upon 
the perifperma, which is always acrid and pur- 
gative in this family of plants. | 

G. The wax of the gale i is extraéted in abun- 
dance in China, and in many of the Eaft- 
ern countries, from the feeds of the my- 
rica cerifera, and from one or two other 

fpecies 
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fpecies of myrica, called wax-trees. Its feeds, 
which are round, and of a bulk nearly fimi- 
lar to that of the fmalleft coriander-feeds, 
are covered with a layer of white wax, which 
eafily feparates from them by the aétion of 
boiling water, and fwims upon the furface of 
this liquid where it becomes fixed by cooling. 
Fine tapers are made of it. We are alfo affured : 
that after having extraéted this external wax, 
which is very dry and very fimilar to bees wax, 
the Chinefe obtain from the bruifed feeds re- 
duced into a pafte, another fat matter, more 
foft, more refembling tallow, and which they 
employ in the fabrication of a kind of candles, 
which are cheaper than the tapers of the wax of 
the galé. Abundance of wax is extracted in 
North America from the fame myrica cerifera. 
H. There is known in China, by the name of 
pela, another kind of ceriform juice, folid, con- 
crete, even brittle, of a very beautiful and very 
fine grain, with which the Chinefe fabricate the 
moft highly efteemed wax-works. We have 
hitherto no accurate knowledge concerning its 
origin. According to the report of the mif- 
fionaries, we fhould be led tobelieve that it is 
a wax wrought upon atree by the infects; but 
they add, that the fpecies of worm which pre- 
pares it, contains it in its interior, and that it is 
extracted from the worm itfelf. Others fay, 
that they are kinds of fmall combs formed by 
the infects upon the Jeaves of the tree, which 
- are wrought in order to extraét the pela from 
| them. 
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them. Nothing pofitive is yet known cone 
cerning this fubject. 

I. We ought to be better acquainted with the 
valuable and important matter which is called 
war of Louifiana, (myrtle wax )and which in faét _ 
affords a wax as fine as bees-wax, the properties 
of which it would be very ufeful to ftudy, and 
to increafe its importation into France. This 
fpecies of green, granulated, brittle, dry wax 
is extracted from the feeds of a tree which ap- 
pears to be the fame with the myrica cerifera, 
or a proximate fpecies, but with refpeét to 
which there is {till much uncertainty. Neither 
is it known in what manner it is extracted, 
though it is very probable that it is by boiling 
in water. It is imported into Europe in bisa 
cakes of the weight of feveral kilogrammes, of 
a greyifh or Scllenih colour. I have feen it 
of four different cafts. It is bleached very 
quickly by expofure to the air and dew; the 
oxigénated muriatic alfo quickly deprives it of 
its colour, and bleaches it completely. By 
fufing it afterwards, we obtain a-fpecies of 
wax almoft as fine as bees wax, and which 
may be employed for the fame purpofes. It is 
faid that the green colour proceeds from the 
copper which is added to it, or from the cop- 
per veflels in which this wax is melted. There 
is reafon to believe that the myrica ceri- 
fera might be naturalized in the fouthern de- 
partments. The myrica galé of the country 
about Paris affords no wax: it is from its name 

that 
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that the appellation of galé, or piment has been | 
given to that of the Chinefe. | 
K. The male catkin of the hirch, of the alder, 
of the poplar, and of the pine, yield, accord- 
ing to feveral authors, by beiling them in 
. water, a kind of whitifh wax, fufficiently folid, 
in very fmall quantity, and which has not yet 
been employed for any ufe, on account of its 
{carcity. No exact experiments have been 
made, and nothing pofitive is known refpeét- 
ing the properties of this oily juice, which per-_ 
ne is nothing more than a refin. I fhall ap- 
ply the fame obferv ation to the pretended wax; 
which is faid to exfude from the leaves -of rofe- 
mary, of fage, and of feveral other labiated 
plants : if it “hid the relations, which it is fup- 
poled to have with that of the myrica cerifera, 
it is fearcely poffible to conceive how fo re- 
markable a faét fhould hitherto have efcaped 
the very multiplied inveftigations that have 
. been made re{pecting thefe plants. . 
; L. I have already announced that the pollen 
‘of the anthers i is a fpecies of waxy matter not 
adhering, nor duétile, which feems to want a 
flight ieee in order to become real wax, a 
change which is produced in it by the ftomach 
of the bees. It has not yet been praéticable 
to convert the pollen of the anthers into teal 
wax by chemical proceffes; but experiments 
have not been fufficiently profecuted for this 
purpofe, and every fact announces that by 
continuing our refearches on this fubject,- we 
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fhall obtain all the fuccefs that can be withed. 
It is known that the powder of the lycopodium, 
which has been erroneoufly confidered as a 
refin, is very inflammable, and kindles by the 
mere Conta¢t of a body in the ftate of ignition. 
This powder appears to be exactly of the fame 
nature as the fecundating pollen. 

M. Wax, in fome eatite the laft produé 
of the concrete vegetable oils, the moft folid, 
the moft brittle, de drieft, and the leaft fufible 
of thefe concrete. inflammable bodies, the moft 
oxigenated of all the oily oxides, is colleéted in 
the hives, in the interior of which the bees have 
depofited it for conftruéting their cells, of a 
colour at firft fawn or yellow, but is deprived of 
its colour, and bleached by expofure to the air, 
after it has been melted into thin layers, and 
known in this ftate by the name of virgin wax; 
it is the moft employed, and moft ufeful of thefe | 
combuftible fubftances. Its foftnefs, its ductility, 
its fufibility, its loofe texture, its whitenefs, 
even its prefervation, its brilliant combuftion, 
its drynefs, its purity, and inodorous quality 
render it of ineftimable value for the purpofes 
of life. We thall fpeak of this fubjeét in the fub- 
fequent lection. | 


F. Ufes. 


19. THE numerous ufes in which thefe 
butters, tallows and waxes of plants are em- 
ployed, are fufñciently known. I have already 

elfewhere 
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elfewhere indicated a part of them, in the enu- 
meration of the fpecies: as condiments, as mild 
aliments, as matters proper for lubricating the 
furfaces of a great number of bodies, as UE 
tibles proper for diffufing a beautiful light, 
and difpelling the eben of long nights, 
thefe precious vegetable produéts rade: many 
fervices to man, They are alfo employed for 
forming the folid mafs of ftatues, for pouring 
into one and reprefenting in relief all the 
objects whofe image we wifh to prefcrve, or to 
imitate their forms. The fculptor, the nr ne 
and the model-maker find in them materials 
upon which they can exercife their talents. 
There are, therefore, few bodies more gene- 
rally employed; and accordingly ail countries- 
have their wax, or their particular vegetable 
butters, and all nations are careful not to neg- 
lect, or deftroy the plants which furnifh them, 
20. Medicine has alfo derived very important 
advantages from them. The wax and the 
butter dé cocoa anfwer a great number of pur- 
pofes, and are applied to a feries of pharma- 
ceutical works and preparations. Som times 
they are employed as recipients, to bafes of 
other medicines ; fometimes they ferve to give 
confiftence to remedies. more or lefs com- 
pounded, fuch as ointments and plafters. Their 
mild or infipid tafte, their unétuous and relax- 
ing quality, and their emollient property, caufe 
them alfo to be employed as primary and effen- 
[ig tial 
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tial remedies in a great number of cafes in 
which thefe virtues are indicated. 


\ 


ARTICLE XIII. 


Of the Tenth of the immediate Materials of 
Vegetables ; of the Volatile Oil. 


7 


A. Situation. 


1. THE name of volatile oil, in very marked 
oppotition to the former, is given to that oily 
juice, which when heated, like the fixed oil, rifes 
more or lefs fpeedily and eafily in vapour. It 
was formerly called effence, and effential oil, be- 


. caufe it was confidered as really determining the 


exiftence or the effence of the vegetable matters 
which furnith it. Befides the characters of vo- 
or which diftinguifh it from the fixed 
oils, it has alfo a fmell more or lefs fragrant 
and aromatic; it is on account of this pro- 
perty that it was defignated by the names of 
effence and effential oil. 

2. Itis not with this genus of oils as swith 
the preceding; they are not conftantly diftri- 


buted and infulated in the feeds or the fruits 


of the vegetables. Experience fhows that all 
the parts of vegetables are capable of contain- 
2 | ing 
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ing them, and that by a very remarkable con- 
‘traft with the fixed oils, they are never met 
with in the interior of the feeds themielves. 
This latter fa@, which has not fufficiently fixed 
the attention of chemifts and naturalifts, proves 
that the properties of thefe oils are-intirely op- 
pofite to thofe of the fixed oils, and that their 
ufes in nature and in the vegetable economy are 
_altogether different; their burning acrimony 
would render them no lefs prejudicial to the 
embryos and the plantulæ, than the unétuous 
and nutritive mildnefs of the firft renders them 
ufeful to thefe delicate beings. Nature has 
taken the fame care to remove the volatile oils 
from the interior parts of the feeds, as fhe has 
to convey the fixed oils thither; the latter are 
a real milk to the young plants; the ‘former 
would aé upon them as a deftructive poifon. 

3, There are a multitude of odorous, aroma-. 
tic roots, more or lefs acrid in their tafte, which 
contain volatile oil, but in fuch fmall cells, 
or in fuch minute veflels, that the eye cannot 
difcern it in them, and that it cannot be 
extraéied by mechanical means; but the fmell, 
the inflammable property, and the more or lets 
hot and burning tafte of thefe woody roots 
prove them to contain this vegetable principle. 
The principal examples of roots charged with 
volatile oil, are the avens or bennet, elecampane, 
white dittany, Florentine orris-root, &c. 

4, A great number of woods, efpeciaily the 
fantal, very improperly called /andal-wood in 

commerce, 
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commerce, and in the arts, the Hgnum Rhodium 
or rofe-wood, the pines, the firs, the larches, 
and moft trees of the hot climates, efpecially 
in India and America, contain more or lefs 
coufiderable quantities of volatile oil, me is 
intimately and profoundly ere in them. 
The aromatic and pungent barks are alfo im- 
pregnated with them, efpeciaily thofe of ‘cin- 
namon, of the caffia lignea, &c. 

5. The leaves of all the labiated plants are 
filled with volatile oil, and frequently even the 
cellules which contain it are vifible or perceptible 
to the naked eye by the rugofities, the afperites, 
the tubercles which mark the furface. There are 
even fome, like thofe called (in French) on that 
account milie-pertuis, that prefent to the eye 
very numerous tranfparent points, which have 
been taken for holes, but are merely fmall 
cellules, covered only by the epidermis. -All 
thefe oily leaves are difiinguifhable by their 
lively odour, which is particularly developed 
when we bruife them in the hands, and by the 
manner in which the vegetables which bear 
them quickly change the air of ihe atmof- 
phere. Amoneft the fpecies of plants with 


: 


odoriferous Leads: are efpécially enumerated — 


balm, the mints, Seals pepper-mint, phlo- 
mis, Origanum, rofemary, and. many other la- 
biated ble, The odorous leaves of the um- 
belliferous plants, and ‘efpecially of parfley, 
chervil, fennel, and angelica, alfo afford vola- 
tile oil. For the reft the chemical charaéter of 


this 
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this family is to contain volatile oïl in every 
part. The leaves of the compofite plants, fuch 
efpecially as wormwood, and camomile, afford 
much of it; hypericum and rue are of the 
fame clais. 

6. There are fewer flowers capable of furnith- 
ing it. We may however diftinguifh the florets, 
ane femi-florets of the cnt as well as of 
feveral fyngenefian plants, the petals of the le- 
mon and orange trees, in which it is feen in 
tranfparent cavities. Many flowers contain it 
in their calixes, fuch as the rofe, the clove, la- 
vender, thyme, and a great number of labiated 
plants ; fometimes even we can obferve the ve- 
ficles that ferve as refervoirs for it, like {mall tu- 
bercles, or ridges, or parts more tranfparent than 
the reft In general we obferve that the olei- 
ferous perianthufes are either flefhy like thofe of 
the rofe, or fquarrpfe and ligneous, like thote 
of the labiated plants. 

+7, Volatile, oilis ‘fometimes fixed. in the 
fruits, and efpecially in their teguments.. Va- 
nilla, cardamoms, cubebs, pepper, the berries 
of the juniper, are of the firft order. Le- 
mons, oranges, citrons, bergamots, and all 
the fruits of the genus citrus, contain it in 
their external coloured fkin, and in fmall cells, 
excavated in their zeft, which are eafily per- 
ceived on the outfide of thefe fruits, and which 
appear in the form of fmall cavities difperfed 
over its furface: here the quantity of this oil 
is fufficiently confiderable, and the refervoirs 

which 
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which contain it are fathciently full for it to be 
extracted by fimple preffure, as is proved even 
by the play of children when they fqueeze 
orange-peel clofe to the flame of the candle, in 
which the volatile oil affords a flafh of fire and. 
very white fparks, as it paties through it. 

8. Laftly, there are a multitude of feeds 
from which the volatile oil is extracted in con- 
fiderable abundance ; but it is not contained in 
their interior, as I have already remarked ; Na- 
ture has even taken many precautions in order 
to remove it from the enibryo lodged between 
the cotyledons. On the outfide of thefe there 
is atunic, frequently horn-like, fometimes dou- 
ble, in the duplicature of which the particles of 
volatile oil are lodged ; fo that being fituated on 
the outfide-of this hard and impenetrable inte- 
_Bument, it cannot pafs through and reach the 
interior part. This admirable ftru@ure is efpe- 
cially obferved in the feeds of a great number 
of the umbelliferous plants, whofe ridgy fur- 
rowed, tuberculated furface is placed beneath 
thefe appendages of {mall drops of volatile oil. 
What has been faid of the nutmeg, which con- 
tains volatile oil in its interior fubftance, mutt 
be underftood only of a particular fubftance 
which is not the pulp of the cotyledons itfelf, 
but a kind of perifperma, which has no com- 
munication with the embryo, | 

9. The quantity of volatile oil varies greatly 
in the parts of vegetables that contain it, ac- 
cording to the age and the foils which have 
produced them. Some plants yield more of this 

oil 
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oil when they are frefh ; others, which are fewer 
in number, afford more of it when they are dry. 

We may fee in the Elements of Pharmacy of 
Baumé, an ufeful notice concerning the pre- 
parations of this matter extracted from the prin- - 
cipal plants in common ufe, in different fiates 
and in different years. | 


B. Extraion. 


10. THERE are two general proceffes for ob- 
taining volatile oil. When this principle is 
fufficiently abundant, fluid, and contained in 
veficles, almoft infulated and pure, fo as to be 
capable of being feparated from them by me- 
chanical means, fimple expreflion is then em- 
‘ployed. It‘is in this manner that the volatile 
oil is extracted from the lemon, the citron, the 
bergamot. and the orange; it is well known 
that by prefling the freth peels of thefe fruits 
we caute this oil to {hoot out in the liquid form. 
In the fouthern departments of France, and in 
Italy, thefe frefh peels are rafped, the oily cells 
are lacerated, the pafte formed by the paren- 
chyma impregnated with oil is preffed upon 
inclined plates of glafs, the oil colleés upon 
them in drops which unite, and run towards. 
the bottom where they are colleéted ; they are 
fuffered to depofit a fine fediment by being kept 
at reft in clofe veffels, and thus are obtained what 
perfumers call effences extraéted without heat. 

11. Moft of the oleophorous plants do not 
admit of this treatment, becaufe they do not 
| contain 


£ 
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contain the volatile oil fo detached, fo diftribut- 
ed, fo fluid, and fo abundant: all thefe and their 
parts which are dry are treated by diftillation. | 
_ After they have been macerated for fome hours 
in water ; they are put with the water into a cop- 
per alembic, which is filled about two thirds ; 
a capital of tin provided with a refrigeratory is 
added, and luted with fized paper to the cucur- 


bit. The fire is urged to ebullition, after cold … 


water has been put into the refrigeratory; a 
_ large quantity of the vapour of odorous water 
rites charged with volatile oil, which it actually 
contains in folution, and accompanied with the — 
portion of volatile oil which it cannot diffolve 
on account of its abundance; both thefe. 
produéts are received into a veflel of glafs 
of a particular form, which, is called a Flo- 
rentine receiver, becaufe it was firft ufed at 
Florence. It is a conical veffel having a tube 
a little above its bottom, the upper extre- 
mity of which reaches only a little below 
the aperture of the receiver, and which, being 
curved at this place towards the bafe, fuffers 
the more abundant portion of water to run off, 
and permits the oil to colleét in the upper part 
of the receiver; formerly a worm was em- 
ployed in the diftillation of the volatile oils, 
but it has been laid afide, becaufe it was per- 


ceived that a portion was loft, which attached # 


itfelf to the fides of the metallic tube. 

12. The water which paffes with the oil is 
. white, turbid, and as it were milky, becaufe it 
contains a fmall quantity of oil fufpended; but — 
this - 


! 
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this liquor grad uaily clarifies, by depofiting this 
oil, which rifes to its furface and unites with that 
which paffes immediately in drops. When this 
water has become clear, it is till charged with the - 
odour of the plant, and it was formerly thought 
to be impregnated with a particular principle 
of the vegetable which Boerhaave called 
Spiritus ReGor, and was defignated by the 
name of droma in the methodical nomencla- 
ture; concerning the pretended exiftence of 
which I fhall fhow that the chemifts have 
committed a great error. This odorous water, 
which accompanies the volatile oil in its dif- 
üllation, is nothing but a real folution of 
volatile oil in the water as I fhall foon demon- 
ftrate. As a firft proof I here mention the 
property which it has long been admitted to 
poflefs, of augmenting the quantity of oil 
that can be obtained by the diftillation of 
a plant, when we diftil it dry and fcarcely 
odorous, with the aromatic water obtained from 
the fame plant: this is always carefully practifed 
in laboratories that are managed with proper 
care and attention. | | 
13. Some different practices are followed in 
the difüillation of the volatile oils, according 
to the dry, folid, or more or lefs hard nature, 
and according to the proportion of this principle 
which exifts in the vegetable fubfiance. The 
roots, the woods, the barks, the fruits, the 
dried plants, are macerated for a longer or 
fhorter fpace of time in water, after they have 
been 


- 
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been cut, chopped, rafped or pounded. This 
maceration continues from fome hours to fome 
days, according to the folidity or the drynefs 
of the vegetable matter. In order to raife the 
mixture of water and plants to a higher tempera- 
ture, and to.caufe a greater quantity of volatile 
oil to come over, euamiled have recommended a 
certain dofe ofinutiile of foda to be added, which 


‘by giving oreater denfity to the water, caufes. 
-it to be a higher temperature previous to 


its volatilization. The Freth plants in full vege- 
tation are diftilled with lefs water, and do not 
require to be previoufly macerated, nor do they 
demand fo high a temperature in order to give 
out their raltilé oil. 

14. À procefs was formerly employed in the 
laboratories of pharmacy and perfumery, which 
has long fince been laid afide on account of its 
imperfection and the bad produét which it 
afforded. The vegetable matter, generally dry, 
efpecially the clove, was bruifed and placed upon 
a piece of linen extended over the furface of a 
conical glafs almoft full of water; upon this 
linen sect above the vegetable matter which it 
Rires a plate of copper containing ignited 
coals was placed; the caloric tree from 
thefe coals penetrating the vegetable fubftance, 
fufed and feparated the oil which paffed through 
the linen, and fell into the glafs, where it was 
colleéted at the fürface'of the water. This 
operation was termed difiillation per defeenfum, 
on account of the direétion which the fire placed _ 


above gave to the vapour; but it afforded a i 


brown 
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brown and partly burned oil, mixed with that 
which the ftrongly torrefied vegetable matter 
yielded, and with coal; it had befides the in- 
convenience of caufing a lofs of the greater part 
of the volatile oil, which efcaped between the 
linen and the bottom of the plate of copper. 

15. As moft of the volatile oils are intended 
for perfumery under the name of effences, and 
appropriated to the preparation of different 
fragrant matters, I muft here fubjoin a fourth 
procefs which is not generally ranked in this 
order of chemical facts, becaufe it has been con- 
fidered as belonging to the hiftory of the aroma, 
the particular exiftence of which I do not ad- 
mit, for reafons which I fhall foon explain. 
_ There are fome plants or flowers of an extremely 
pleafant and agreeable odour, from which no vo- 
latile oil can be obtained by diftillation, becaufe 
this principle is fo delicate in them, fo much 
attenuated, and fo eafy to be decompofed, that 
the temperature requifite for difengaging it 
deftroys it, alters it, and renders it fetid: fuch 
are the tuberofe, the narciffus, the jonquil, the 
lily of the valley, the hyacinth and moft of the 
fo highly fragrant flowers of the liliaceous 
tribe. Such are alfo in other families of ve- 
getables, the refeda, the turnfole and fonte 
others. A method has been contrived for 
colleéting, fixing, and diffolving this very fu- 
gacious and decompofable odorant principle, 
by inclofing thefe flowers in cotton impreg- 
nated with a fixed inodorous oil, and fuffering 
them to macerate for fome time at a mild tem- 

S perature. 
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perature. The oil of ben is taken for this 
operation ; alternate layers of cotton impreg- 


nated with it, and of flowers are placed over — 


a water-bath; the laft of the layers of flow- 
ers is covered with a thick layer of the oiled 
cotton ; a tin lid is clofed and well luted on ; 
the veltel is then plunged into a water-ba eh, 
the water of which is kept at thirty degrees of 
heat and upwards; here it is left for fome hours, 
or even fome days; it is then cooled, after 
which the layers of cotton are carefully taken 
out, and prefled; the oil which flows out is 
charged with the odorous principle of the 
flowers, and forms a kind of artificial effence ; 

and it is fo true that it is to a volatile oil that 
this odour is owing, that by afterwards treat- 
ing the perfumed cr with alcohol, we take 
from them all this odour, and in that manner 
prepare what were formerly termed fpirituous 
effential waters, or {pirituous ar omatic waters. 


à C. Phyfical Properties. 


16. Tuoues volatile oil, to whatever plant 
it may belong, and however varied it may be 
in its properties, neverthelefs always prefents 
fome that are fufficiently diftinét and fuffi- 
ciently marked to be capable of being confi- 
dered as charaéteriftic of this genus of imme- 
diate materials; though we may particularly 
enumerate in this crie their fragrance and 
their volatility, yet thefe properties have fuch a 


number of differences that it is impoflible to 
defcribe 
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_defcribe them in a general manner, and it be- 
comies indifpenfably neceffary to take a furvey of 
the principal varieties which they prefent, in 
order to obtain a competent notion of the whole 
genus. 

17. I thall begin with their odour. The utmoft 
ftretch of the imagination cannot comprehend 
the aftonifhing multiplicity of varieties and of 
differences that belong to this firft charaéter. 
Not only each plant and every oil has its pecu- 
liar charaéter, but it alfo varies in each of thefe : 
products, by fhades which the organ of fmell 
can alone appreciate, according to a multitude 
of circumftances, the influence of which it is 
impoffible to point out though we can eafily re- 
cognize their exiftence. What is of the greateft 
importance to be well known in this refpeét, 
is that there does not exift, as has hitherto been 
believed a particular principle independent of 
the oil itfelf, which was formerly confidered as 
the aroma or Spiritus Reétor, which was faid 
to be difengaged from the volatile oil: it is the 
volatile oil intirely reduced into vapour, and 
acting in its totality upon the olfa@ory nerves. 

18. The confiftence of volatile oils varies, but — 
much lefs than their odour. There are four 
principal kinds of confiftence in thefe oils ; fome 
are fluid in appearance, like water or thofe of 
lavender, of rue, of lemons, of bergamot, and 
of citron; this is efpecially obferved in the oils 
obtained by expreflion. Some are thick, and 
vifcid, as are in general thofe of the woods, the 
roots, the barks. and the fruits of India and 


America. 
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America. Others coggeal and affume a granu- 


lated or fohd confiftence at temperatures more or | 


lefs low, fuch as thofe of anifeed, fennel, parfley, 
and balm; fome of the latter are always con- 
crete, like that of the rofe, which has the con- 
fiftence of a butter or fat. Lattly, feveral are 
eapable of cryftallizing, and depofiting im 
the midft of the portion that has remained 
liquid, tranfparent polyhedra, more or lefs yel=- 
low, which are nothing ele than pure oil: it 
appears, however, that this latter effeét which 
takes place only im the courfe of time, and has 
been obferved efpecially in the oils of rofemary, 
and of lavender, depends upon a commence- 
ment of oxidation, as Citizen Vauquelin had 
fufpected. Sometimes thefe oily cryftals have 
been confounded with camphor, which is eafy 
to be diftinguifhed from them, as I mtend ta 
fhow. | 

49. .It muft alfo be admitted that a great 
difference obtains in the colour of the volatile 
oils. There are fonie which are colourlefs or 
have only a flight lemon-colour, like that of 
anifeed, and moft of thofe that are extracted 
without the aétion of fire from the fkins of fruits. 


Moft are of a more or lefs marked yellow, fuchas  ~ 


that of the officinal lavender, that of the greater 
lavender, which is called. oil of fpike, {avendula 
fpica, and a great number of others; fome 
are of a deep yellow, red or brown colour, as 
the oils of cinnamon, of cloves, of Rho- 
dium, &c.; feveral are. blue, that of camo- 
mile, green, like that of parfley, of a greenifh 
blue, 


var — 
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blue, Like that of hypericum; fome are obtain- 


ed blue at the moment of their diftillation, but 
afterwards become red by lapfe of time, as is 
obferved in the oil diftilled from galbanum, &c. 
In general the yellowifh and reddifh are the 
_ two predominant colours in the volatile oils, 
and it is always at one or other of thefe tinges 
that they arrive and remain. 

20. The tafte of the volatile oils is almoft con- 
ftantly acrid, pungent, hot, and even burning ; 
fome, however, have only a very feeble tafte. 
Frequently thofe vegetable fubftances that are 
very acrid and bitter, do not yield an oil that 
has this property, as is the cafe with pepper and 
with worm-wood. When we place a fingle drop 
_ of volatile oil upon the tongue, it produces 
‘upon it the fenfation of a very violent burning 
and irritation. This fenfation frequently even 
propagates and extends itfelf into the throat, 
the oefophagus, and as far as the ftomach, by 
an impreflion of heat and acrimony, which 
excites with delicate and nervous perfons, 
fpafms, borborygmi, eruétations, naufea, weak- 
nefs, and ficknefs. Frequently this fcene, which 
is entirely owing to the nervous action, ter- 
‘Minates in evacuations. Accordingly the phy- 
_ficians, who rank this matter amongft the almoft 
cauftic and acrid fubftances, when it aéts in the 
mafs, have confidered it, when prefcribed only 
in a very {mall proportion, and extended in a 
voluminous vehicle, as a ftimulant, and more 
or lefs powerfully 1 irritating. Its effect is {peedily 
propagated to organs far remote from the place 
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to which the volatile oil is applied: in this man- 


ner it quickly imparts to the urine a ftrong fmell, - 


which is frequently agreeable, and refembles that 


of the iris or violets. It is by a fimilar prin- 
ciple that afparagus appears to communicate to 


it, an infupportable fetor. 


21. In general, the volatile oil has a fpecific 


gravity inferior to that of watér, and as is well 
known, fwims upon the furface of this liquid. 
However, thofe of the clove, of cinnamon, and 
of faffafras fink in water; but it is not to be 


concluded from hence, that the oils of exotic . 


plants, thofe of India efpecially, are generally 
heavier than water, fince thofe of mace, of nut- 
megs, of pepper, of cubebs, of cardamom, are 
janie than this liquid. In general the fpecific 
gravity of the volatile oils that are lighter than 
water is to that of this liquid as 8697, 8938, 
9910 to 10000. That of thofe which are 
heavier on the other hand, : : 10563 or 10439: 
10000. | 
JOB EP o this enunciation of characters, or phy- 


fical properties, we muft fubjom that of the 


adulterations or fophiftications which are too 
frequently praétifed upon thefe oils; it is almoft 
always with the fixed inodorous oils. or with 
oil of turpentine, the moft common and the 


cheapeft of thefe fubfiances that the more coftly. 


volatile oils are diluted and their quantity in- 
ereafed. By rubbing a piece of fine paper which 
quickly becomes impregnated with it, we dif- 
tinguifh a volatile oil adulterated with a fixed 
oil, by the circumftance that when the portion 
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| sé the firft has been volatilized, there remains 
upon the paper an oily fpot, formed by the fixed 
oil, which is not volatilized in the fame manner. 
As to thofe that are mixed with oil of turpen- 
tine, they are diftinguifhed by the very charac- 
teriftic odour of de latter, which remains for 
fome time after the volatilization of the other. 
Mere friétion in the hands is frequently fufli- 
cient to diftinguifh both thefe fophiftications 
by the fmell It is more difficult to diftinguith 
the mixtures of the volatile oils that relenab la 
one another in their fmell, confiftence and 
colour ; but thefe are more rare and lefs frau- 
dulent. When they are mixed with alcohol, 
we may eafily difcover this fraud by throwing 
them into water, which produces a very abun- 
‘dant milk-white precipitate. 3 


+ 
#7 


D. Chemical Properties. 


23. ArTer what has been fhown in the two 
preceding articles concerning the chemical 
properties of the fixed oils, it is only necef- 
. fary to compare the volatile oils with the for- 
mer, and to infift upon the differences that 
fubfift between thefe two genera of bodies. It 
is evident, that the firtt difierehte which cha- 
racterizes them, and which is expreffed by 
their name, is that they muft be infinitely more 
difficult to be decompofed by the aétion of the 
fire than the fixed oils. They are reduced fo 
quickly, and fo eafily into vapour, that it is 
aad dos to effect their decompofition 

Rk 2 in 
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in this manner. However by diftilling them 
ery flowly with a gentle heat, after having 
fixed them to a certain degree by means of 
very fine fand or alumine, they afford water, 
carbonated hidrogen gas, carbonic acid gas, a 
portion of oila little thickened, and they leave 
a coaly mark. By repeating this operation, 
the volatile oil is at length decompofed, though 
very flowly, and with great difficulty. y 

24. They are much more combuftible, they 
inflame in the cold by the mere contaét of a 
body in ignition, or by the electric fpark; they 
difiufe, whilit burning, an abundant fmoke, and 
yield much foot; their flame is very {trong and 
very white; the heat which they difengage 
very abundant, and they require more oxigen 
for their combuftion than the fixed oils, and 
afiord more water amoneft the products of 
their combuftion. This maniteftly proceeds 
from the large portion of hidrogen which they 
contain, and from the {maller quantity of their 
carbon. On account of their greater combuf- 
tibility, the oil of lavender, or iles is ufed for 
the purpofe of lighting lamps for illuminations 
wrth greater difpatch, by firftimpregnating their 
wicks with this oil. 

25. When expofed to the cold air, they un- 
dergo another kind of alteration. Moft of 
them become coloured and thickened, they 
all emit a ftrong odour; they vitiate the air, and 
quickly render it deleterious to animals, as is 
proved by the paintings in which they are 
employed; they emit hidrogen which forms 

| | water, 
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water, of which we frequently find drops more 
or lefs perceptible at their furface, when they 
are kept in veflels not properly clofed. Some 
of them cryftallize ; moft of them pafs into the 
refinous ftate, and then lofe the greateft part 
of their odour ; which maniteftly depends upon 
the joint effect of the lofs of a portion of their 
hidrogen, and the augmentation of their car- 
bon. | | 

26. They combine fenfibly and eafily with 
water. It is fufficient to agitate them in this 
liquid, in order to diffolve them. The fluid then 
contra¢ts a {trong fmell, and a flight acrid tafte ; 
it is in this manner that I prepare the fragrant 
aromatic waters, which are nothing more than 
* folutions of volatile oil in water, prepared by 
the action of fire, and diftillation. 

27. They diffolve phofphorous and fulphur. 
The firft of thefe folutions, which is luminous in 
the dark, is very fetid, and affords phofphorated 
_ hidrogen gas by the action of fire, the fecond, 
which is very much coloured, and known by the 
name of balfam of fulphur in pharmacy, a name 
to which that of the oil with which it is pre-’ 
pared is added, as terebinthinated, anifated, &c. 
affords much fulphurated hidrogen gas by the 
action of heat. They do not att upon the 
metals, nor do they combine with their ox- 
ides like the fixed oils. In general they are 
lefs difpofed than thefe to form oily ox- 
ides, and when treated with oxigenated mat- 
ter, whatever thefe matters may be, they tend 

rather 
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rather to be decompofed, and to fuffer their 
hidrogen and carbon to become infulated: 


98. This is the reafon of the difference of the | 


action which the acids exert upon the volatile 


oils, from that which they exert upon the fixed 


oils. In general the former are much more 


decompofable and alterable by thefe bodies. 
The concentrated fulphuric acid renders them 


brown and thick, by difengaging part of their 
hidrogen with effervefcence and heat; it con- 


verts a portion of them into water. What re- 


mains of the volatile oil after this aétion, is 


neither a refin, nor a bitumen, as has been be= 
lieved ; it is really the volatile oil reduced to. 


coal, in part decompofed, and containing an 
acid. The nitric acid, charged with nitrous 
_ gas, inflames them immediately, converts a large 
part of them into water and carbonic acid, but 
leaves a voluminous and light coal; the fame 
acids, diluted with water, turn thefe oils white 
or yellow, and thicken them, but do not re- 
duce them to the real faponaceous ftate, as 
has been pretended. This is only a flow de- 
compofition, which tends to convert them into 


vegetable acids. ‘The muriaticacid alters them. 


but very little. The oxigenated muriatic acid 
whitens them, renders them partly concrete, or 
thickens them, and brings them nearer than the 
preceding to the refinous ftate. 

29. The alkalis do not: diffolve them but 
with much difhculty: hence the very long 
difcuffions amongft the chemifis: concerning 

21 | | the 
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the foap propofed by- the alchemift Starkey 
The fmall quantity of foap obtained by tri- 
turating concentrated cauftic alkaline leys, 
with the volatile oils, and leaving them for 
fome time together, is termed favonule in the 
methodical nomenclature, in order to indi- 
cate, that it is in faét a combination very 
flightly, or very little fapanaceous. This weak 
combination between thefe matters, evidently 
depends upon the little tendency which a vola- 
tile oil has to abforb oxigen without being de- : 
compoled by it, or to form an oily oxide. 
. 30. The falts exert no fenfible aétion upon the 
volatile oils. The nitrates burn them with the 
affiftance of heat.. The fuper-oxigenated muriate 
of pot-afh inflames, and deftroys them by per- 
: cuffion. The metallic falts and folutions are 
frequently decompofed by the volatile oils, ef- 
pecially when they: are left for a long time in 
- contaét with thefe mixed combuftible bodies. 
Thus a folution of gold, agitated with a volatile 
oil, and kept for a long time with it, preci- 
pitates grains or plates of gold: the oil acquires, 
in this cafe, the property of feparating in the 
cryftalline, folid, and regular form, as has been 
obferved by Citizen Vauquelin. | 

31. Laftly, volatile oil unites more or lefs eafily 
with the different materials of vegetables that 
have already been examined. Mucilage, fugar, 
and even fecula, with the aid of a little heat, render 
them either foluble or capable of remaining for a 
long time fufpended in water. It isin this man- . 
ner that we may communicate to this liquid, or 
k. ; to 
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to feveral other bodies, the aromatic part of fruits 
with volatile oil, fuch as the citron, the orange, 
&c. the peel is rubbed with fugar, which ab- 
forbs a portion of oil; and afterwards diffolve 
this fugar in water: this is what is named 
oleo, or oleofaecharum. ‘The volatile oils are 
very eafily united, either with the fixed oils by 
fimple agitation and mere mixture, or with the 
waxes and vegetable butters, by means of a 
gentle heat. ‘The latter fix them in fome mea- 


fure, and thus form the unguents, or the fra- 


grant ointments of the ancients. Nature pre- 
fents, ready formed, this union of an oily and 
butyraceous juice with a volatile oil, in the 
butter of nutmegs and in feveral other vege- 
tables. 


E. Species. 


32. ALL that has been faid concerning the 
principal differences of the volatile oils, efpe- 
cially as to their fituation, of their extraction, 


and of their phyfical properties, might in fact 


be futficient to obviate the neceffity of diftin- 
guifhing fpecies in this vegetable principle, and 
even to eftabliih a fufficiently marked diftinc- 
tion amongft them. I fhall, therefore, content 
myfelf with prefenting a concife fketch. of 


the method which may be followed in order to 


divide the volatile oils into fpecies, at the fame 
time remarking, that I cannot attend to the ob- 
ject of treating fimply of the numerous feries 
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of oils, which are employed in the arts, but 
fhall merely refer them in general to a certain 
. number of principal {pecies. | 

33. On comparing with each other the very 

numerous volatile oils, which are extra@ed from 

plants for the purpofes of pharmacy or per- 
fumery, I divide them into fix principal genera, 
according to their fenfible chara¢ters, their che- 
mical properties, or their mixtures, and I defig- 
nate thefe fix genera by the denominations of 
Jugacious oils, light oils, vifcid oils, concrete 
oils, ceraceous oils, and camphorated oils. 

34. I term thofe fugacious oils, which can- 
not be colleéted either by diftillation, or by ex- 
preffion ; which cannot be obtained except by ab- 
forbing them from the vegetables which contain 
them, and fixing them by means of fat oils. 
The principal fpecies of this kind, which have 
hitherto been confounded with the {piritus rec- 
tors, or pretended aromas, are thofe of the lily, 
of the tuberofe, the narciffus, of the hyacinth, 
of the convallaria, of the jafmine, of the refeda, 
and of the heliotrope. 

35. The light oils of the fecond genus are 
thofe which are very liquid, almoft colourlefs, 
extracted by the mere expreffion of the cortices 
in which they are inclofed. in very vifible vefi- 
cles. The beft known fpecies are the effences of 
lemon, of orange, of citron, of bergamot, &c. 
It is to be obferved, that thefe are capable of 
paffing into the two following ftates, with- the 
afiittance of time and lof of hidrogen. | 
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In the third genus I place the vifcid or 
thick volatile oils, generally of a brown colour. 
The preceding, when kept for a long time, ary 
rive at this fiate. This genus comprehends the 
oils of mace, of cardamoms, of pepper, and ef- 
pecially the oils that are heavier than water, 
of faffafras, of cloves, and of cinnamon. 

37. To the fourth genus I refer the volatile 


pile obtained like de preceding, by the action 


of fire and diftillation, but w igh affume a con- 
crete or cry {talline form, either by cooling, or 
by a flow evaporation and cryftaliization. The 
principal fpecies of the firft-are, the oil of par- 
fley, of fennel, of anifeed, of balm, of rofe, 
to the fecond belong the oil of thyme, of 
marjoram, of mint, del undoubtedly a much 
greater number fufc eptible of cryftallization. 

. The fitth genus is formed by the volatile 
ee oils which nature prefents, and which 
art extracts by preffure, and their previous 
foftening by means ‘of fire, in the concrete 
ftate, united. with -butyraceous, or waxy oily 
matters. Hitherto, we know only the oil of 
nutmegs of this genus, but there undoubt- 
edly exift many others in nature. 


PEU Latily, L appropriate the fixth genus of 


volatile oils to thofe which I term camphorated, 
becaufe they naturally hold in folution the vola- 
tile and inflammable fubftance, which fhall be 
examined in the fubfequent article, under the 
name of camphor. The oils of rofemary, of 
fage, of lavender, of matricaria, of marjoram, 


of 
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of pulfatilla, of the roots of zedoary, of vale- 
rian, &c. belong efpecially to this genus, 
Thefe diftinétions, however, will be reéti- 
fied in proportion as the obfervations upon 


thefe oils thall become more exact and more 
numerous. 


F. Ufes. Re gel 


40. Ir has been feen, by all the preceding 
details, that the volatile oils are ufeful for a 
great number of purpofes. Befides the medi- 
cinal properties which charaéterize them, and 
which caufe them to be employed in many cafes 
as very active and very valuable remedies: be- 
fides their very multiplied effects, and their 
frequent ufe in the form of aromatic waters ; 
befides their application as ftimulants, anti- 
feptics, and external catheretics, they form the 
principal ingredient of perfumes. They con- 
ftitute all the odours that were formerly called 
fpiritus rectors or perfumes; it is not only in 
their primitive ftate of eflences that they are 
employed in perfumery ; they are combined for 
that purpofe with fixed oils, with mucilages, 
with fecula, with alcohol, with vinegar, with 
fats. They are added to the powders, and the 
kinds of plants that are ufcd for filling the per- 
fuming bags, the pots-pourris. Their fornis and 
modifications are varied in all poffible ways. . | 


They 
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They alfo enter into the compofition of fome 
fragrant fubftances for burning, or of aromatic 
paftils. 


They are mixed with a ereat number of » 


liquors, in order to render diem aromatic and 
agreeable, efpecially the liquors ufed at table. 

They are alfo employed as combuftible bodies 
in fome circumftances. | 


They are ufed for preferving dead bodies, 


and form part of the materials Los in embalm- 


ing. 


refins and gum-refins in the preparation of 
colours and pigments. 


END OF THE SEVENTH VOLUME. 


W. Foint, Printer, 
Old Bailey. 
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